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A new apparatus for controlling the distribution 
of steam in the cylinders of a locomotive, 


by Fiorian SERBESCO, 


Chief Engineer of the Locomotive Department, Rumanian Railways. 


Good control of the distribution of 
steam in the driving mechanism of a lo- 
comotive results directly in even running 
of the engine, and also in a minimum of 
hammer blow in the driving mechanism, 
as well as on the permanent way. 

Wear and tear of the locomotive and of 
the track is decreased, whilst the effi- 
ciency of the locomotive is increased. 

It is for these reasons that all Railway 
Administrations pay a good deal of atten- 
tion to the regulation of steam distribu- 
tion in locomotives. 

To achieve steady running of 1a locomo- 
tive, it is desirable that the distribution 
of steam in its cylinders should be ar- 
ranged in such a way that, on each face 
of the driving pistons, the pressure, for 
similar positions of the driving piston, 
should be the same. 

If pis the pressure of steam on the rear 
face of the right-hand cylinder driving 
piston, when this piston has covered a 
distance d from the back dead-centre, 
then the same pressure p must be found 
on the front surface of the piston when 


ViI—1 


this piston has covered the same distance 
d from the forward dead-centre. 

These conditions must apply equally for 
pressures in the left-hand cylinder. 

This ideal regulation can be obtained, 
in practice, only with poppet-valve loco- 
motives. It cannot be applied to slide- 
valve locomotives for the following rea- 
sons : 


1. The steam admission ports in the cy- 
linders differ between front and rear for 
similar positions of the driving piston. 
These differences are the more marked 
that the locomotives have shorter connect- 
ing rods in comparison with the radius of 
the crank, and when the valve eccentric 
rod is shorter in comparison with the ra- 
dius of eccentricity. 

Figure 1 gives elliptic diagrams for the 
forward running of a Pacific locomotive 
of the Rumanian Railways. It will he 
seen that with a cut-off « — 20 %, the 
admission of steam in the rear part of the 
inside cylinder proceeds until the driving 
piston has covered 18.5 % of its stroke, 
whilst for the front part, steam is admitt- 
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Forward running. 


Inside cylinders. 


Outside cylinders. 
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Note. — Partie arriére (avant) = front (rear) part. 
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ed for a stroke of 23.5 % (outside admis- 
sion). 

The other phases of the distribution 
(expansion, compression, etc.) have also 
periods which vary between front and 
rear. 

For the outside cylinders, the differen- 
ce between front and rear is smaller, be- 
cause the outside connecting rod is fairly 
long, and the admission is effected inside. 


It will even be seen that, to be able to 
realise pressures which are as nearly 
equal as possible, there have been provid- 
ed for the inside cylinders, widely diffe- 
rent linear leads, 45 mm. (0.177 in.) for 
the front and 7.5 mm. (0.295 in.) for the 
rear. 

Thus there are, even for the dead cen- 
tres of the inside piston, widely different 
admission port openings. 

As regards the maximum size of open- 
ings for these parts, these also differ 
greatly, 6 mm. (0.236 in.) for the front 
part, and 9 mm. (0.354 in.) for the rear 
part. 

For the outside cylinders of this loco- 
motive, as for the majority of two-cylin- 
der locomotives, equal linear leads (5.5 
mm. = 0.217 in.) have been given, taking 
into account that with this setting there 
will not be too large differences between 
the front and rear pressures. 


2. The different cooling of the front 
part compared with that of the rear part, 
also produces variations on the two faces. 

A good thermic insulation of the cylin- 
ders is an almost perfect remedy for this. 

3. The last and most important of all 
causes of defects in the steam distribu- 
tion of slide-valve or poppet-valve loco- 
motives is the practical impossibility of 
having the different parts of the valve 
gear exactly in accordance with the draw- 
ings. This drawback is evidenced mainly 
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on poppet-valve locomotives, which are 
very much affected should the cams be 
forced out of position. 

The torsion of the control rods, produc- 
ed by the inertia of moving parts, also 
gives rise to defects in this type of distri- 
bution. 

As an example, the case may be quoted 
of a poppet-valve locomotive which, al- 
though well regulated at the builder’s 
works, has been in service for several 
months with the valves on the left-hand 
side badly out. 

Figure 2 shows the diagrams obtained 
with the pressure indicators during con- 
trol of the regulation, and figure 3 shows 
the diagrams obtained after accurate sett- 
ing of the valve gear. It will be seen that 
the two latter diagrams, front and rear, 
are almost identical, denoting that the 
profile of the cams has been well design- 
ed, but that their setting was defective. 

To show the great influence which a 
slight derangement has on the steam dis- 
tribution, let us suppose that the slide 
valve of a locomotive is displaced one mil- 
limetre from its normal position towards 
the front. The admission and exhaust 
laps are modified by one millimetre, but 
in an inverse sense for the rear part com- 
pared with the front part. 

The elliptic diagram for the rear part 
of the ouside cylinder (fig. 1) is modified 
by the fact that the line AB which repre- 
sents the admission lap is displaced one 
millimetre upwards, to A’B’, whilst the 
line CD, which represents the admission 
lap for the front parts, moves to C’D’. 

It will be seen that the admission pas- 
sages for the rear part are decreased by 
one millimetre, which is a considerable 
amount by comparison, with the normal 
values, which are already very small — a 
few millimetres — particularly with 
small admissions. 
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Fig. 2. — Pressure diagrams for poppet-valve engine 230.507, left- 
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km. (31 miles) per hour; 


The passages in the front part are, con- 
trarily, increased by one millimetre. Fur- 
ther, the period of admission for the rear 
part is also decreased, whilst the admis- 
sion period for the front part is in- 
creased. 

A much greater quantity of steam will 
enter the mechanism by the front part, 
which will upset the valve gear. 

It will thus be seen that the greatest 
attention must be paid to the regulation 
of the valve gear, since very small displa- 
cements of the slide valve can have a great 
influence on the regulation. 

We have seen that, for piston-valve dis- 
tribution, the setting of the valve gear in 
the shops should be carried out with due 
regard, in each class of locomotive, to the 
length of the connecting rod. 

If the standards which bear relation to 
the definite length of the connecting rod 
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(linear leads decided upon, equal maxi- 
mum sizes of ports, geometrically equal 
admissions, etc.) are not well determined, 
or if small errors of erection are allowed, 
or even if the parts of the valve gear are 
not exactly made, there will be faults in 
the distribution. 

The only way of recognising a defective 
valve gear is to set the locomotive to 
work, and to listen to the blast. 

The pressure indicators, whilst they are 
able to give valuable data, are seldom used 
in view of the difficulty of mounting 
them. 

If the blast is regular, it can be con- 
cluded that the same amounts of steam 
are entering each part of the cylinder. 

The practical impossibility of recognis- 
ing a good distribution with certainty 
from listening to the blast has led us to 
construct a device, for which a patent has 
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Fig. 3. — Pressure diagrams for poppet-valve engine 230.507, left- 
hand side cylinder, after adjusting the valve gear; speed, 50 
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been taken out, which measures the pres- 
sure of expansion in the right- and left- 
hand side cylinders, at the front and rear, 
when the driving pistons have covered the 


SAN 


SAAAAAAAAAAAAN 


MEE EK 


SS 


same distance from the respective dead- 
centres. 

If the pressures are equal, it can be said 
the quantities of steam are equal, because 
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the volumes are equal and the temperatu- 
res are equal (the cylinders being well in- 
sulated). 

We can thus say that the steam dia- 
grams in figure 3 represent a good distri- 
bution, since the pressures AB and A’B’ 
at half-stroke are equal. 

By verifying various steam diagrams of 
well-regulated locomotives, we found 
equality of pressure for the average posi- 
tion of the driving pistons. 


Description of the distribution 
control device. 


The arrangement consists of four indi- 
cator devices as shewn in the drawing, fi- 
gure 4. These are connected to the four 
steam admission passages for the driving 
cylinders ‘(fig. 5). 

The steam pressure works on the small 
piston p of the indicator apparatus, held 
by the calibrated spring r. 

In the cap of the device is situated a 
part m which is insulated from the body 
of the indicator by an insulating bush 7. 
This part m can be brought up to the end 
n of the rod of the small piston, by screw- 
ing the cap down on the threaded part f. 

The parts m and n are brought into 
contact by the pressure exerted on the 
piston. The apparatus is graduated to de- 
termine the pressure which produces con- 
tact for a given distance between m and n. 

Each indicator is placed in an electrical 
circuit, energised by an electric battery S 
(figure 5). 

This circuit is broken when there is no 
pressure in the indicators; it is also bro- 
ken by the contact-breaker c-k. This con- 
tact-breaker closes the circuit when the 
driving piston is at half stroke. 

In each circuit there is an electric bulb 
which lights when the circuit is closed. 

By bringing the contacts m and 1 to- 
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Fig. 


gether until the circuit is closed, the pres- 
sure in the cylinder, when the piston is at 
the middle of its stroke, can be found. 

The pressures in the cylinders should 
be equal if the valve gear is well set. 

The difficulty of reading the pressures 
on each indicator when the locomotive is 
in service, has led us to adopt the follow- 
ing arrangement : 

The distance between m and n is regul- 
ated first of all to correspond to a prede- 
termined pressure, say 3 atmospheres. 

The locomotive being in service, the re- 
versing gear is placed at the dead-centre, 
and is then continuously displaced, whilst 
increasing the admission until an electric 
lamp lights up. 


We thus find what the admission is 


oO 


which gives a pressure of 3 atmospheres 
at mid-stroke. 

The reversing gear is then moved until 
the other lamps light up. If the distribu- 
tion is well regulated all the lamps must 
light up at the same admission, and all 
must go out when the admission is slight- 
ly decreased. 


Trials of the apparatus. 


On the right-hand cylinder of a piston- 
valve locomotive were mounted two indi- 
cator devices for registering steam dia- 
grams. On the same cylinder the appa- 
ratus described above was fitted. 

The valve was displaced until the two 
electric lamps lit up at the same admis- 
sion, 29 % front and rear. 
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On a planimetered diagram this showed 
6.4 cm? for the rear part and 6.6 cm 
for the front part. 

Starting from this valve position, which 
could be regarded as accurate, the valve 
was moved half a millimetre forward. The 
electric lamps no longer lit up for the 
same admission. The lamp corresponding 
to the front part lit the first for an ad- 
mission of 28 %, and that of the rear part 
for an admission of 30 %. A further 
planimetered diagram showed 6.2 cm? for 
the rear part, and 6.8 cm? for the front 
part. 

It was then shown that a disturbance of 
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the steam distribution had commenced. 

Following this the piston-valve was set 
back 2 mm. This time the rear part lamp 
lit up first for an admission of 28 %, 
whilst the front part lamp lit up at 34 %. 

Planimetered diagrams being again 
taken, 7.3 cm? was shewn for the rear 
part, and 6.1 cm? for the front part. 

The distribution could then be said to 
be quite out of order. 

In view of the results obtained, the 
Management of the Rumanian Railways 
purchased a number of the devices, with 
a view fo carrying out more extended 
trials. 


Digitized by the Internet Archive 
in 2024 


https://archive.org/details/rail-international_ 1938-07 20 7 
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Tickets, 


Continued (*) 


by Lionen WIENER, 
Professor at the University of Brussels. 
PART D. 
PECUNIARY ASPECT OF THE TICKET. 


CONTENTS. 


CHAPTER VIII. CHaprer IX (Contd.). 


TIME OF PAYMENT. i Tek Sirivae. 
Klementary distance-coupons and elemen- 


A. Payment on starting. 

B. Payment in advance : tary value-coupons. 
I, Beasons and free passes; C. By tokens. 

2 Multi-journey tickets. Dah wiwarrant, 

C. Mixed payment, partly in advance and : ; 

‘ ieee Identity cards. 
partly when starting. 

D. Payment during the journey : : 
Autographic machines. Cp 
American transfers 3 

; ; ACTUAL PAYMENT. 

E. Payment at the end of the journey. 

Refunds. 1. Fares. 


Change of fares. 
CHAPTER IX. 


MEANS OF PAYMENT. 


Taxes and dues. 


Rates of exchange. 


H= 09 pO 


A. In cash or its equivalent. Insurance tickets. 


CHAPTER VIII. after the journey has begun. Payment 
on arrival is exceptional. 


TIME OF PAYMENT. 


Tickets are generally bought at the 
booking office on starting the journey. There is no need to deal with tickets 


They can also be bought in advance, or bought in this way. 


A. PAYMENT ON STARTING. 


(*) See Bulletin of the Railway Congress, March 1938, p. 217, and May 1938, p. 473. 
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B. PAYMENT IN ADVANCE. 


Various kinds of tickets can be paid 
for in advance, from single units (fig. 
300) to series of various kinds. 

This gives the Company certain ad- 
vantages. Advance sales save space in the 
booking office, which facilitates the ser- 
vice. They obviate the necessity of find- 
ing change, which is a boon on metropo- 
litan lines, as this enables the booking 
clerk to attend to the passengers’ needs 
with considerably more celerity. 

Large sums of money may be involved 
in stocks of tickets, and this money lies 
idle. 


In order to further advance sellings, 
the tickets are often sold at reduced ra- 
tes. Sometimes, particularly in the case 
of road services, the reverse occurs and 
tickets are sold in advance at the normal 
rates and in the cars, at an enhanced 
one. 


Fig. 300. — Pre-paid ticket. (Red. 3/4) — 
French Hst Rys. — Control stub detached 
at departure station, 
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We believe the Great Eastern Ry. was 
the first to sell, in 1905, packets of Ed- 
mondson tickets, one of which was valid 
for each day of the week. The Midland 
Ry. and others followed suit, and extend- 
ed the system to workmen’s tickets as 


Fig, 301. — Travel agency ticket (Maison de 
France), (Red. 4/5) — P. 0.-Midi Ry. — 
32.5 % tax included — Validity by special 
train only, shown by overprint. 

Fig. 302. — Bargain travel ticket. (Red. 4/5) 
— London and North Eastern Ry. 

Fig, 303, — Ticket issued on the train to pas- 
senger boarding the train at a halt. (Red. 
4/5) — Buenos Ayres and Pacific Ry. 
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well. At the present time, British rail- 
ways sell bulk tickets of a fairly long pe- 
riod of validity at reduced rates to com- 
mercial travellers and others (figs. 302, 
304 and 305). Recognised clubs can also 
buy them and retail them to their mem- 
bers for use as required in connection 
with their sporting or social activities (7 
The most usual example of pre-paid 


tickets are season and multi-journey 
tickets. In fact, they are only obtainable 


in this way, even though the holder may 
be allowed to pay for them by deferred 
payments (fig. 307). 

Tickets sold by private agencies (figs. 
178, 301) do not differ from those sold 
at the booking office except for showing 
the name of the Agency (see Part G); 
they only need stamping to become valid. 


We have divided this very complicated 
category of tickets as follows 

{. Tickets for an indefinite number of 
journeys, such as season tickets sold to 
passengers, and free passes, 


9. Tickets for a definite number of 
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io 304. — Bulk travel ticket. (Red. 4/5) — 
onion and North Hastern Ry. — Return 
portion overprinted with large letter R. 

Fig, 305. 
distance coupons. 


pany. 


— Exchange _ ticket 
(Red. 4/5) 


issued against 
— Same Com- 


journeys, multi-journey tickets (Ameri- 
can trip-passes), free or otherwise. 


3. Tickets for two return journeys. — 
These will be dealt with immediately af- 
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Fig. 


306. — Paper ticket issued on the train. 


(Red. 3/4) — Belgian National Rys. Co. —- 


List of places served, of classes, of «lates and months, 


(1) As the ZL. P. T. B. to the « Nelsons’s Athletic Association »; 


Association », etc.; 


the Nouthern Ry. to the « Athletic Club »; 


the « Victoria Athletic 


the Bex-Gryon-Villars Ry. to the « Ski Club » (valid on Saturdays or Sundays) ; 


the Buenos Ayres and Pacific Ry. 
Club »; 
in Austria, to the « Touristen Verband >. 


(Argentine) , 


to the « Regatta Club »; the « Golf 
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ter ordinary return tickets. Single-jour- 
ney permits and privilege tickets will be 
examined in the Chapter dealing with 
reduced rates. 


ABONNEMENT N° = 
Somme 


COUPON MENSUEL 


POUR 


JANVIER 1924 


Uingtaieur 6a Chef do |’Bxploitation, 


ity 


dgyvalidité d’un coupon mensuel court 
pour lequel il est établi jusqu’au 4 


IMPORTANT 
Soon doit étre 


‘“Wprm couverture 
IT Gye: portant le 


présenté 


eG , sinon il sera retenu 
0 era considéré comme 


un voyageur sans >illet. 


7 
lowats 


Fig. 307. — Payment coupon for monthly sea- 
son ticket. (Red. 3/4) — French Nord Ry. 


1. Seasons and, free passes. 


Season tickets are available 

Between any two places; 

Over one or several zones; 

On all the lines of a division or group of 
lines; 

Over the whole system; 

lor through trips on one or several adjoin- 
ing systems. 


The geographical availability of the 
season ticket is usually added by hand. 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Juty 1938 


On suburban lines, they are sometimes 
printed with lists of places, those be- 
tween which they are valid being shown 
by perforation. On road transport tickets, 
stage numbers are often used instead. 
Reductions of from 10 to 25 and even 
50 % ave awarded on certain other lines 
branching off those on which their ticket 
is available, to season ticket holders. 

Seasons are also issued for non-conse- 
cutive days, such as 


Five Sundays following; 
Five days of one month; 
One day a week during a certain number of 


weeks. 


The PERIOD OF AVAILABILITY also varies. 
It may be 


One day. — This is exceptional on railway 
lines, less so on tramway or bus services; 

Five consecutive days. — This system was 
started in Belgium; 

The working week; 

Weekly; 

Fortnightly or 

Monthly (4) ; 

Quarterly; 

Semi-annuat ; 


two weeks: 


Annual. 


Different tickets are used in these dif- 
ferent categories. The dates are filled in 
by hand, stamped on, or shown by perfo- 
ration or clipping.  Period-scale stub 
tickets are also used. On the Pennsylva- 
nia R. R., each month of the year, and 
on the Pacific Electric Ry., every week 
for several months is listed (fig. 308). 
The remaining length of the stub gives 
some idea of its availability. 


The date is usually added when the 
ticket is bought. However, some season 


(1) In Belgium, the days of the month are shown on the outer edges of the eard, and 
a triangular slot is nipped out of it to indicate which of them apply. 
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tickets bear lists of the months and days 
of the month among which it is easy to 
indicate those that apply. 


IDENTIFICATION OF THE HOLDER. — 
Season tickets often have a photograph 
of the holder. He should always sign 
the ticket, and in the States, his signa- 
ture often follows a statement that he 
undertakes « on his honour » not to lend 
the ticket to anyone else. 


THE PRICE OF THE SEASON TICKET is UsuU- 
ally added by hand. It can often be paid 
for in instalments. Basic strip coupon 
fare rates are only used for multi-trip 
cards (+). 

Certain Companies issue season ticket 
stamps which are sold in advance and af- 
fixed when the card is to he used 
(fig. 406). 


Season tickets for road transport. — 
American passes. — On tramway and 
bus services, season tickets raise even 
more important problems than they do 
on railways, for they can, if not carefully 
studied, unsettle traffic conditions. 

In the States, besides straight fares for 
which no tickets are given, the Compa- 
nies issue trip cards or passes | season 
tickets (figs. 308 to 311), tokens bought 
in advance at a rebate (figs. 740, 408) |, 
free transfers, and others for which a 
supplement must be paid in the first car, 
in the second or in both. Passes, tokens 
and transfers delivered during the first 
ride and available for another, are all 
pre-paid. Their interdependence must, 
however, be stressed as they react upon 
each other through the public, thus mak- 
ing it possible for the traffic to be gaug- 
ed more easily and quicker than would 
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ASSOCIATION 
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FORM (FARE LIMiT) | 
40-2-3 | 
40 | 
SUBJECT TO CONDITIONS SHOWN 
ON BACK HEREOF 


PASS NUMBER 


1 APR. 12 to 18 


Conductor First Honoring will Punch in 
Symbol Opposite Date 


5) MAR. 22 to 28 


PILGRIMAGE PLAY 
FIFTEENTH SEASON 
NIGHTLY EXCEPT SATURDAY 
HIGHLAND AND CA 
ere a, OOD 


se 


Pass must remain in possession of \ Z| 
passenger during entire trip, hud: 


138045 


Form WPI 


iy, WEEKLY 
guy >| 25 PASS 


Vis.) 


THE COMMUNITY TRACTION CO. 
PASS BEARER on all scheduled care and 
buses operated within City of Toledo by 
this Company during the week shown. 


f 
} 
| ‘ 
\ 


¥ 
Y 


THANKS S ae oes 


(ee Seer et Ce Se 
Weekly passes. (Red. 3/4). 

Fig. 308. — Week scale stub. with distinguish- 
ing date symbols, to be punched by conduc- 
tor — Pacific Electric Ry. Co. 

Pigs. 309 and 310. — Chromo-lithograph pas- 
ses — Los Angeles Ry. and The Community 
Traction Oo. — With safety background — 


‘Subject of illustration relates to the period 
of validity. 


(1) Belyian National Light Rys. Co. — Workmen’s 7 outward and return trips. 
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otherwise be possible. To illustrate this, 
we shall quote a couple of instances se- 
lected, so that they should be comparable, 
from the St, Louis Public Service Co. (*) 
and the Kansas City system whose rates 
were, at first, identical : a straight 10- 
cent cash fare and 4 tokens for 35 cents 
(8 3/4 cts. per trip). 

In August 1929, the single fare was in- 
creased at St. Louis, from 8 to 10 cents 
and a weekly 90-cent multi-trip (commu- 
tation) ticket was introduced; this entitl- 
ed the holder to 12 trips, and to addition- 
al trips at 5 cents each (fig. 344). The 
fact that a number of holders did not 
make use of the latter privilege was 
clearly demonstrated when the price was 
advanced from 90 cents to $ 1 in Decem- 
ber 1929. Marginal purchasers no longer 
bought the passes whose number fell by 
20.000 a week. This was offset, however, 
by an increased number of journeys at 
the full 10-cent fare. 


The crisis also affected the traffic, and 
there was a further reduction in the 
number of tickets sold per week, which 
coincided exactly with short-time work- 
ing in the shops. 

In August 1932, the price of the tokens 
was reduced to 4 for 35 cents, giving an 
8 3/4 cent fare, though the ordinary 10- 
cent fare was retained. 

So as to develop slack hour traffic, va- 
rious kinds of special tickets were intro- 
duced : scholars’ tickets (?), sunday pas- 
ses (*) and shoppers’ tickets, which we 
will deal with elsewhere, but their effect 
on ordinary runs concerns us here, 
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The influence of scholars’ tickets, only 
2400 of which were sold per week, was 
negligible. When the price of Sunday 
passes was increased, the number sold 
fell off, but this was made good by a 
corresponding increase in full-fare jour- 
neys. 

Whereas 26 p. c. of the receipts were 
earned between 10 a. m. and 4 p. m., the 
introduction of shoppers’ tickets (return 
ticket at the ordinary single fare) altered 
the time at which 5,000 ordinary passen- 
gers travelled. Taking this into account, 
the increase would be 126,300 instead of 
88,300, or 38,000 journeys more a day, 62 
p. c. of the passengers using the new 
tickets. Of the 40,000 who formerly used 
them, 14,000 would have paid the full 
10-cent fare and 26,000 the 8 3/4-cent 
token fare. The average loss of 4 cents 
per journey on the former regular pas- 
sengers was more than offset by the 
38,000 new passengers at 5 cents. On the 
debit side must be included the operating 
costs of a few additional cars which had 
to be run. 


In Kansas City, the 10-cent straight fare 
and 8 3/4 token fare (4 tokens for 35 
cents) were found to be too high when the 
crisis began. Attempts were made to re- 
duce the fares and increase the traffic so 
as to compensate the resulting loss of re- 
ceipts (4). i 

On the 30th July, 1933, weekly dollar 
passes were introduced. Had they been 
priced higher, they would not have at- 
tracted the passengers who travelled but 
12 times a week; for example, had the 


r (1) ‘Taken from a most interesting paper by Mr. Georges E. Owen, Research Director, 
St. Louis Public Nervice Co., kindly sent us by the Globe Ticket Co., of Philadelphia. 
(2) Sold at 70 cents for 10 journeys, the unit price of 7 cents beine between the 9-cent 


ordinary fare and the 5-cent shopper's fare. 


3 ryy oes TAQ 7 Aq ca Pas OE . j 
(3) ‘The fare was increased from 25 to 30 cents with a 5-cent refund when the expired 


ticket was handed in. 
(4) From a paper by Mr. F., 
Co., of Philadelphia. 


G. Buffe, Vice-President, also sent us by the Globe Ticket 
- \ 
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pass been sold at $ 1.25, each trip would 
have cost 10.4 cents, which would have 
been more than the cost of an ordi- 
nary ticket. Besides this, occasional pas- 
sengers travelling 8 or 9 times a week 
would have been lost; this justified the 
price being fixed at $ 1. In five weeks, 
45,000 passes were being sold instead of 
25,000, while the operating costs only in- 
creased by $ 11,700 a month (¢). 

The average increase in receipts was 
31.5 p. c.; it was 35 p. c. for working 
days, and taking the seasons into account, 
46 p.c. At the same time, token sales 
decreased by 58 p. c. and ordinary 10- 
cent tickets, by 7 p. ce. 

Taking all these results into account, 
the passes were responsible for 43 p. c. 
of the gross receipts. 

The average receipt per passenger had, 
however, fallen from 9.3 to 6.79 cents. 
As a matter of fact 33.8 trips per week 
were made on passes. Deducting the 37 
p. c. of transfer journeys, there remain- 
ed 22 pass trips and the final average 
receipt worked out at 4.67 cents per jour- 
ney. Actually, the results were slightly 
better as some seven of the journeys were 
short and would not have been made 
without a pass. It is more accurate to 
consider that out of 33 pass trips, there 
are 15 cash fare trips, 8 transfers and 
some ten short rides. Taken as a whole, 
the total gross receipts increased by 
Ou. C. 

Passes tend to stabilise receipts which 
no longer fall off as much in bad weath- 
er, but also do not increase to the same 
extent on holidays and special occasions. 


(1) Made up as follows : 
Additional car-miles, 
Additional staff required, 


Cost of printing and issuing the passes . 
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resulting in increased power 
on account of increased car-miles . 

Do. reduction in speed . . : 
Higher current consumption, due to heavier loads and more frequent stops 3 
More accidents and damages, due to the greater number of passengers . 
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The number of journeys certainly in- 
creases, but at the expense of the aver- 
age price of transport. This falls gra- 
dually as the public gets to use passes to 
a greater extent, until the situation tends 
to show a deficit, when adjustments have 
to be made. 

On the 1st January, 1934, the price of 
the passes was accordingly increased to 
$ 1.10. The sales declined immediately 
and fell in one week from 45,800 to 
39,600, the loss of 6,200 being attribut- 
able to those passengers who travelled 
but 11 or 12 times a week. On the other 
hand, the sale of tokens brought in 
$ 29,000 instead of $ 24,000, and the 10- 
cent rides, $ 2400 more, while the 
amount received for the passes also in- 
creased by $ 5,000. Average receipts per 
passenger increased from 6.79 to 7.14 
cents. 

Although the number of passes sold 
remained constant (39,300 per week in 
June, 1935), the number of journeys on 
each pass increased progressively and at 
the same period had reached 124,000. 
This again reduced the average receipts 
per journey, which no longer corres- 
ponded to the rebate sale of tokens. A 
further adjustment was due and the price 
of passes was again increased, this time 
TOG: 

The results were similar to those ex- 
perienced after the first increase, but on 
a less extensive scale. The average re- 
ceipts per journey rose from 6.54 to 6.92 
cents and the sale of passes increased by 
$ 1,100 a week. 

It will be seen that a time comes when 


Dollars. 
consumption and maintenance 2,520 
2,298 
1,348 
tle 
2,750 
1.000 


672 BULLETIN OF THE InT. RatLway ConcrREss ASSOCIATION 


the cost price that can be charged for a 
pass reaches a maximum limit, while the 
average takings per trip fall to a mini- 
mum amount which no further rise in 
the price of the pass could increase. 


SPECIAL CATEGORIES (CLASSES) OF SEA- 
SON TICKETS. — Railway Companies issue 
season tickets at reduced rates to certain 
categories of passengers 


Members of a family. 

Members of large families, including or ex- 
eluding servants (1). 

Children travelling alone or not. 

Scholars or students. 
attending and other 


Persons industrial 


9 


schools (2). 


Military. 

Crippled or disabled soldiers, different rates 
applying according to the extent of their dis- 
abilities. 

Tourists (3). 

Excursionists, sometimes in a given zone (4), 
additional reductions for 


with or without 


large families (1). 
Commercial travellers. 
Company’s employees (privilege tickets). 
Workmen. 
Apprentices (5). 


Road transport Companies do not cater 
for as many different classes, but the 
following are usual : 

Children (6), 

Military. 
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Cripples or blind. 
Company’s employees. 
Scholars or students. 
Workmen. 


In America, however, the following are 
also found : 


Weekly passes, 

Sunday passes, 

Sunday holiday passes, 
Shoppers’ passes, 
Shopper-theatre weekly passes. 


kinds of season ti- 


besides 
ckets (7). 


AMERICAN SUNDAY OR WEEK-END SEASONS. 
— Sunday passes (fig. 312) and Week- 
end passes were introduced in order to 
increase the traffic on slack days (°). 
The former are available for 24 hours, 


special 


‘from 2 a. m. on Sunday morning to 2 


a. m. on Monday. The latter are valid 
from 1 p. m. on Saturday till 2 a. m. on 
Monday. The holder is generally allow- 
ed to take two children under 12 with 
him free. 


SHOPPERS TICKETS. — In order to get 
better utilisation of the stock during the 
slack hours between 10.0 a. m. and 4.0 
p. m., the Receiver, Mr. Henry W. Kiel, 
former Mayor of St. Louis, introduced 
reduced-fare Shoppers’ tickets on the 
10th July, 1985. As this proved success- 
ful, season tickets were introduced for an 
indefinite number of journeys between 


(1) In France. 

(2) Holland. 

(3) New South Wales Government Rys. 
(4) Kngland, France. : 


(6) New Zealand Govt. Rys., Pennsylvania R. R. 


(6) Under 7 in France, 


England. 


under 10 in 


(7) Scholars, Company’s employees. 
ney tickets). 

(8) Printed on the same card 
checking safeguards. 


Russia, under 12 in 


America and under 14 in 


Other Systems also issue trip cards (multi-jour- 


as ordinary passes with the same byelaws, safety and 
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Limited-period passes (Red. 3/4). 


Fig. 311. — Shopper’s pass — Rochester City Trolley and Bus Lines — Printed with date 
— Punching spaces for 5 journeys. 


Fig. 312. — Sunday all-day ticket with distinctive mark. 


the same hours; the price was the same that occasional passengers average 3 re- 
as for 6 straight rides. it being estimated turn trips a week (fig. 311) (*). 


(1) Washington Rapid Transit Co. 

In St. Louis, 26 p. ¢. of the passengers travelled between 10 a. m, and 4 p, m. Taking 
the time some of these travelled into account, some 88,300 passengers could be counted 
upon. Actually, there were 126,300, or 38.000 trips more than had heen anticipated, 
which was due to the new passes. 

About 72 p. c. of the daily passengers used them. Some 40,000 (including 14,000 at 
10 cents and 26.000 at 8 3/4 cents per trip) were in faet affected. The loss in receipts 
on the former was 4 cents (as the fare paid was only 5 cents) and on the latter, 3 3/4 
cents, which was less than the increase in the receipts due to the 38,000 new passengers. 
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The availability of these tickets was 
extended to the slack hours of the even- 
ing by making them valid, under the 
name of Shopper-Theatre Passes, after 
6.30 p.m. as well. 


PARTIES SEASON TICKETS. — The price 
decreases as the number of persons 1n- 
creases. These tickets are issued to 


Members of the same family; 
Associates of any undertaking. 


SPECIAL SEASON TICKETS. — Many Com- 
panies issue special seasons for urban or 
suburban traffic, 

Some of them issue seasons at lower 
rates to women. In Germany, an increas- 
ed rate applies to seasons for the « Eil- 
zuge » (expresses). 

There is less variety in the road trans- 
port seasons, large numbers of which are 
issued. 


Various kinds of season tickets. — 
Early seasons or passes were generally 
coins or tokens, and usually round. They 
were often made of bronze for short-pe- 
riod tickets, of silver for longer periods, 
and sometimes of gold or of ivory when 
available for a year or more (fig. 40). 
These seasons and passes were mostly 
used in England and by British Compa- 
nies abroad. 

To make them more convenient, they 
were often provided with-a link to hang 
them on the wateh chain (figs. 146 and 
147), But cheaper tokens, which remain- 
ed in use until quite recently, have since 
replaced them (figs. 132 and 133). 

Folders, Edmondson tickets, and cards 
are all used for season tickets 


(a) SEASONS WITH FOLDING COVER. — 
The ticket proper often consists of a 
sheet of paper giving the necessary in- 
formation, stuck inside a sheet of fold- 
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SECOND CLASS 


Fig. 313. — Season ticket. (Red. 3/4) — Lon- 


don Chatham and 
tan Hatension — 


Dover Ry. — Metropolr 
Leather cover with gold 


embossed lettering and the Company’s arms. 


ing cardboard covered with leather, cloth, 
or percalin. 

English seasons standard sizes are 
30/8") 213/74" (figs. 46 and 343); 
while the South American are 4” x 3” 
(105 by 75 mm.). On the Continent, they 
are generally larger and less convenient. 
Those which are issued free only differ 
from the others by the text (fig. 46 : Se- 
nator’s free pass). 

There is considerable variety amongst 
seasons or temporary permits issued on 
special oecasions such as the sessions of 
the International Railway Congress Asso- 
ciation. These passes are generally avail- 
able for two months and have the unique 
characteristic of being valid on all the 
Railways affiliated to the Association. 
This includes a journey to the country 
where the Congress is being held, free 
travel over all the lines of the country, 
and the return journey anywhere. 

Figure 314 illustrates the latest Con- 
gress pass issued for the 1937 Paris ses- 
sion. It includes a map of the principal 
railways of Europe and another of the 
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Fig. 314. — Cover and first pages of a free pass booklet (Red. 3/4) — Issued to Dele- 
gates to the International Railway Congress — Space for official control stamp —+ 
Signature of holder — Stamped signature of general managers of the French main 
line railways. 
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French lines over which it is available. 
It bears — for the last time, as all these 
railways have since been nationalised — 
the signatures of the General Managers 
of all the French main-line Railways. 


(b) EpMoNDSON SEASON TICKETS (figs. 
315 to 318) are extensively used for short 
periods 


One day; 

Five days, Monday to Friday (1) ; 
Weekly, six or seven days; 
Fortnightly ; 

Monthly (1). 


They are issued but seldom for longer 
periods and differ from ordinary tickets 
by colour combinations or special mark- 
ings. 

Certain Railways have different tickets 
for each period (*) and also make a dis- 
tinction when issuing them to gentlemen, 
ladies (or youths under 19, fig. 317) or 
again to children under 17 (Eire). 

In addition to seasons for all passen- 
gers, special classes (categories) are sold 
at reduced rates 


Tourists (fig. 316) — 14 days (2); 
Holiday contract tickets (1) — 7 days; 
Workmen; 
Children ; 


Juvenile workers. 


Workmen’s seasons bear no indication 
of the days of use (fig. 318) but are oft- 
en only available before a certain time 
in the morning, while the return journey 
can either be undertaken at any time, or 
only after a given hour (*), | 
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The service is simplified by omitting 
the number of journeys that may be 
made; abuse, if any, cannot amount to 
much. In Belgium, workmen’s seasons 
are issued for 


One journey a week; 

One week; 

One week, Sunday excepted; 
Two weeks; 

One month. 


In return for the reduced rates, most 
Companies refused to accept any liability 
for accidents (*). This is no longer so 
with the four British main-line Railway 
Companies. 

Day tickets were introduced to increase 


tramways and bus traffic. Thus the 
L. C. C. Tramways sold (*). 
Saturday or Sunday tickets (fig. 323) ; 
Similar tickets for children; 
Evening tourist tickets costing 6 d. for the 


north or the south section. 


In Liverpool (fig. 324), different sea- 
sons valid for any one day of the week, 
which was shown by perforation (°), are 
issued to gentlemen or to ladies. 


(c) SEASON TICKETS OR FREE PASS CARDS. 
— Some of the British cards are excep- 
tionnally thick and even have gilt edges 
Giles ce) 

Their size varies a good deal. In Bel- 
gium, they are 9 by 13 1/2 cm. (3 1/2" 
5 3/8”), roughly the same as postcards, 
which are 9 by 14 em. (3 1/2” & 5 1/2”). 
The double cards are too big : 8 or 8 1/2 
by 12 cm. (3 1/4” or 3.3/8” by 4 3/4"). 


midday, 


perforation; the ticket is clipped on each 


(1) Great Southern Rys., Hire. 

(2) New South Wales Government Rys. 

(3) London, Tilbury and Southern Ry., after 

(4) The Midland Ry, limited the extent of its liability to £ 100. 
_ (5) The date the ticket expires is shown by 
journey. ; 

(6) From 10 a. m. 


oy UL Fa), raat, 
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Edmondson seasons. (Red. 4/5). 
Fig. 315. — Weekly season ticket between fix- 
ed places, Belgian State Rys., about 1845 — 
Blanks for insertion by hand of name of 


holder, date and train numbers. 

Fig. 316. — Tourist’s fortnightly season ticket 
between fixed places — New South Wales 
Govt. Rys. 

Fig. 317. — Lady’s or youth’s monthly season 
ticket — With circular coloured overprint 


— Great Southern Rys., Ireland. 

Fig. 318. — Weekly season ticket — Midland 
Ry. — Available at intermediate stations 
— Surcharged with a « W » (Woman). 
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The standard German cards are 45 « 170 
mm. (1 3/4” 2 3/4”) and the Dutch, 
ILS 9 CMe (Aya ca 1/2"), 

American road transport passes are 
generally 2 3/4” by 3 1/2”. The size of 
certain classes has been altered a little to 
prevent confusion (figs. 309 and 310). 

To distinguish them the more easily 
from other tickets, different shapes are 
sometimes used for seasons. In England, 
the Great Western Ry. has well engraved 
octagonal cards (fig. 326). *The French 
Nord uses double octagonal cards for (st- 
class seasons and oval ones for 2nd class 
(figs. 327-328). 

In New South Wales, the shape of the 
cards varies according to the category; 
they are trapeziform for children, octo- 
gonal for ladies, rectangular for men, 
and oval for apprentices and workmen 
(710Set 18060 420) (Eye 

Road Transport Companies use cards 
for season tickets (7). 


Early FREE PASSES were often made of 
tougher material than ordinary paper or 
cardboard, such as parchment (figs 24 
and 25), linen paper (fig. 330), or linen 
cardboard in the States. The corners of 
some of the passes were rounded off; 
others were octagonal in shape (figs. 773 
and 7/4). 

Several early European free passes 
were very carefully printed, but none of 
them were as beautifully engraved as the 
American ones produced by the National 
Bank Note Co., of New York, and others 
(1o. 3.0 lima 

Nowadays, the size of American free 
passes has been standardized and they 
are all 4 3/4” by 2 1/2”. They are ar- 


(1) Yhe days of the week were printed all round the elliptical workmen’s tickets issued 
by the Tramways Mécaniques des Environs de Paris, with a space for the outward and 


one for the return journey each day. 


The London General Omnibus, Co. also used multi-journey oval cards. 
(2) « Anywhere ticket », Western S. M. T. Oo. Ltd; « Day ticket », Thames Valley Trac- 


tion Company. 
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Seasons and passes (Red. 4/5). 
Fig. 319. — Free continuation school term — New South Wales Government Rys. — Three 
‘ colours white horizontal band between green and red ones. 
inne, 20), == Personal free pass, with holder’s name, Paris, 1857. 
Fig. 321. — Monthly lady’s season ticket — Port Jackson and Manly S. S. Co. Ltd. — 


Coloured stripes on white background. 


tistically produced in one or several co- 
lours, sometimes with a safety back- 
ground (fig. 332); they always bear the 
signature of at least one of the Compa- 
nys officers. 


A map of the system over which they 
are available is frequently printed on the 
back of the European cards (fig. 333). 


2. « Multi-journey » tickets (American 
so many ride passes). 

These tickets encourage travel by the 
granting of reduced fares for a number 
of journeys. It is rather difficult to de- 
cide just how much such a reduction 
should amount to; if it is too small, the 
passenger won't risk buying the ticket in 
case he will not use it fully, but the com- 
pany is assured that an excessive number 


of journeys will not be made by the same 
person. 

These tickets are issued for 

A number of trips made either way; 

A number of outward and return journeys; 

A number of journeys together with a right 
to reduced fares for extra trips as long as 
the ticket is valid. 


We shall consider the latter when deal- 
ing with reduced rates in connection 
with legitimation cards. 


Obviously, each journey made must be 
checked so as to see that the tickets are 
properly used, and to what extent 
they must therefore be dated and have a 
space for each trip. The method used to 
accomplish this will determine which 
kind of ticket should be provided. We 
shall take them in the following order : 
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London County Council Tramways day season 
tickets. (Red. 4/5). 


Fig. 322. — Soft card all-day child’s ticket — 
Printed with year, month and fortnightly 
list of dates for clipping — Conductor's 
cancellation on opposite edge — Colour 
white band between coloured ones. 

Fig. 323. — Saturday or Sunday all-day ticket 
— Close ruled diagonal black lines as a! 

tional! clipping safety background. 


a 
cli 


CHECKING BY PERFORATION AND CLIPPING : 


(a) and (b) Edmondson and various size 
cards ; 


COLLECTING A COUPON FOR EACH TRIP 


(c) Cards with coupons; 
(d) Booklets of sheets of coupons; 
(e) Booklets of paper tickets. 
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COLLECTING AN EDMONDSON TICKET FUR 
EACH JOURNEY 


(f) Packets of tickets. 


In ¢ to f, countermarks are given in 
exchange for the check coupons collected, 
according to their class (1). The ticket 
itself is sometimes divided into two por- 
tions, one of which is collected by the 
conduetor. 


(a) Edmondson multi-journey tickets 
are issued, when required, for short pe- 
riods, mainly to workmen (7) who can- 
not afford to pay large sums at a time 
and whose employment is too unstable 
for them to buy multi-journey tickets for 
longer periods. We deal later with work- 
men’s cards and booklets of paper tickets. 


Sc filermonatskarte 
Sa Eilzug 4 
Helmstedt 


| (Bigenhandige Unterschjit des In-- 
bers. Vor- und Famili@ynanie mit’ 
inte od. Tintenstift ausgak brieben) 


Fig, 324. — Lady’s day ticket. (Red. 4/5) — 
Liverpool Corporation Tramways — Clipp- 
ing in list of days of the weck. 


Fig. 325. — Standard blank scholar’s monthly 
eard ticket. (Red. 4/5) — German RKeichs- 
bahn — Two safety grids for writing on. 


(1) Territet-Glion Cable Ry. (fig. 296). 


(2) Whereas in England and in Belgium, the Railways use the term « workmen » and 


the buses sometimes « workpeople », in 
« working woman » appear frequently. 


America 


the terms « working man » and 
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Season ticket cards (Red. 3/4). 


Fig. 326. — Front and back of w eekly season ticket — Great Western Ry. — Well engraved 
with safety background, 


Fics. 397 ; So Gv ONE ae . 
igs. 327 and 328. Octogonal Ist and oval 2nd-class monthly season tickets, French 


Nord Ry. — The number of broad diagonal bands shows the class. 
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Fig 


o. 
Special weekly tickets are also issued 
to some classes of workers such as 


Colliers — Neath and Brecon Ry.; 
Quarrymen — Oorris Ry.; 
Miners — Wales. 


As it is essential to issue these tickets 
quickly, the distinction between work- 
men and the few other passengers travell- 
ing as early as they do in the morning 
has sometimes been abolished, but the 
tickets are valid only on workmen's 
trains ('). . Elsewhere, workmen must 
travel at the same time every day, which 
would appear to be a source of worry 


329. — Free pass, 1844 (Red. 3/4) — Paris-Orléans Ry. 


both to the Railways and the employ- 
erse(? 

Through workmen’s tickets may be 
available in different classes on the seve- 
ral railways (*). 

All these tickets cover several journeys 
accomplished in a period of : 

A week of 7 days; 

A week of 6 working days; 

Five, four, or even three days a week; 

One or two outward and return journeys a 
day ; 

A single 


(4). 


Packets of Edmondson tickets are also 
issued, one of the tickets being available 


journey one way each day 


Taff Vale Ry. 
New South Wales Government Rys. 
(3) Belgian National Rys. Co. and Belgian 
respectively. 
(4) « Late Workmen’s » tickets. 
Workmen’s holidays (Netherlands 


Holidays with pay (France). 
8-day or 15-day excursions (Taff Vale Ry.), 


(1) 
(2) 
Rys.). 


VII—3 


National Light 


Rys, Co., 3rd and 2nd class 


ete, 
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Free passes, 


Fig. 330, — Monthly staff ticket or pass, 1852 (Red. 3/4) — Great Western Ry. — Linen 
paper. 


Fig. 331. — Annual pass, 1870 (Actual size) — Brie Ry. — Beautifully engraved by the 
National Bank Note Co., of New York — Safety background : engraved desien covering 
the whole of the card. i . % 


each day of the week (fig. 339). But number of spaces one of which must be 
it is more usual to issue Edmondson perforated each day; most of them even 
tickets each of which is valid an entire have separate spaces for the outward and 
week (figs. 334 to 336). They have a the return journeys (‘). The number of 


(1) Great Western Os The outward journeys are numbered 1, Wi} 
the top edge ; the return journeys are shown by the initial letters of the d 
W, Th, F, Sat., ete. along the lower edge, 


and so on along 
ays of the week, 
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GALA 


EXECUTIVE VIGE PRESIDENT > 


Free 
Bi 


Fi 


the week is clearly shown, frequently by 
means of a large overprinted numeral. 


Occasionally, double Edmondson tickets 
are used, the second portion serving for 
perforation purposes only (fig. 338). 
Another problem immediately arises 
that of the weekly renewal of the tickets 


a eee earn 


we vA ‘S& Chae re 


(Red, 


passes 


3/4). 

g. 332. — Standard American pass — Atlantic Coast Line — Signature of principal 
passenger department officers — Stamped title of Company. 

g. 333. — Back of an Estonian State Rys. tree pass — Two-colour map of the system. 


which takes place at the same time for 
most of them, and is further complicated 
by the fact that the workmen must prove 
their status before being allowed to pur- 
chase them. Certain Railways have solved 
this very ingeniously by dissociating the 
ticket from such proof. The identity 
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Edmondson multi-journey tickets (Red. 4/5), 
Fig. 334. — Weekly workman’s season for tra- Fig. 336, — Multi-journey ticket available for 
velling to a non-staffed halt — Southern Ry. 10 single journeys — Hague-Scheveningen 
List of days of the week for snipping — Date Steam Tramway — Netherlands State Rys. 
stamped in ink — Circle and rectangle over- Fig, 337. — Ticket for three return’ journeys 


print in second colour, showing availability 
as a return ticket. 


Fig, 335, — Weekly multi-journey ticket for 
one daily return journey — London Passen- 
yer Transport Board — Notched by conduc- 
tor — Number of the week surcharged. 


ticket or card is acquired once for all, so 
that it is only necessary to exchange the 
old trip-ticket for a new one available for 
the following week; this can be done very 
quickly as the new ticket can be prepared 
beforehand. The identity ticket or card 
gives the name of the holder and bears 
his signature; it states the journey and 
the price per week. It is really an identi- 
fication card, while the ticket with the 
number of the week is a mere receipt. 
In Belgium both are Edmondsons ecar- 
ried together in a special ticket holder 
(fig. 469). 


kar. 


— Innsbruck Hafelekar Mountain Ry, — 
One space punched on each of the six trips 
with nippers perforating differently design- 
ed holes — Available for 3 days. 


Edmondson miulti-journey tickets are 
oceasionally issued to other classes of 
passengers as well (fig. 337) (+). 

British road transport Companies, and 
sometimes French ones, also issue them 
to workmen, but seldom to others, as 
cards or booklets are more handy. 


(b) Multi-journey cards are widely 
used on the American railways where | 
they are known as commutation tickets (7), 
but rarely in Europe. These American 
tickets are issued for 10, 25 (*), 27, 30, 
46, 54, 55, 56, 60, 62, 100 or 180 trips, 


(1) Edmondson tickets are good for three double-journeys between Innsbruck and Hafele- 
Each of the 6 trips is perforated in turn. 


(2) The Grand Trunk Ry. System’s bilingual tickets are entitled « billets commutatits >, 


a literal translation. 


(3) 25 trips on the Grand Trunk, 27 on the Chicago, Indianapolis and Louisville Ry. 
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Edmondson tickets (Red. 4/5). 


Fig. 338. — 12 multi-trip fixed journey ticket — Swiss Federal Rys. — Detachable por- 
tion with punching spaces, 

Fig. 339. — Packet monday ticket — London, Fig. 340. — Ticket issued to holder of a haltf- 
Brighton and South Coast Ry. — Final rate card — Berne-Neuchdtel Direct Ry. Oo. 
date of availability of the last ticket in the — Divided diagonally in two colours. 
series is marked — Return coupon with a 
St. Andrew’s cross. 

there being, for each, a numbered space additional coupon does not exist on 


which has to be perforated (fig. 345). 
The peculiar number of some of the trips 
is due to the tickets being available on 
Sundays or not and to the different num- 
ber of days of the months. 

Every trip is numbered consecutively 
on the cards, more rarely separately for 
the outward and return journeys. Even 
in this case, all numbers are on the same 
face of the card, the outward above, the 
return beneath (+). 

Most tickets are provided with a stub 
which is retained by the booking clerk. 
Some have a second stub which is valid 
for the first journey and is collected by 
the first conductor. The numbers of the 
trips then begin with Number 2. This 


tickets beginning with Number 1. 

The number of the last trip is also 
omitted as the card itself, which the last 
conductor collects, covers this. The se- 
ries of numbers are thus minus the first 
and last numbers. 


Special classes (categories) exist 


Suburban tickets for the same numbers of 


journeys as the others; 


Employees’ tickets for 10 to 54 journeys; 


Seholars’ tickets for 46 and also for 31 
journeys. 

All these are valid for one month; 
there are, in addition : 

12-ride weekly tickets; 

52-ride semi-weekly family tickets (2) ; 


(1) Illinois Central R. R.., 


(2) Chicago, Burlington and Quincy R. R. 


54 return journeys. 
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American 25-ride ecard tickets (Actual size). 


Fig, 341. — Beautifully lithographed Chicago, Burlington and Quincy R. R. semi-blank 
commutation ticket — Valid for 25 rides — Punching spaces for 2nd to 25th ride — 
Agent’s stub and auditor’s check valid for lst ride. 

Fig. 342. — Illinois Central blank engraved ticket —- Available for one year, in suburban 
trains only — Spaces for 24 ride numbers and auditor’s detachable coupon for the 1st | 
ride. 


180-ride employees’ quarterly tickets (1); cago and North Western Ry.’s, are finely 
ae ee aes Mickeeus (2) engraved, and notable examples of the 
ne ee me ar ets a American graphic art. Others, like those 

of the Chicago, Burlington and Quincy 
Some of these tickets, such as the Chi- R. R., are beautifully lithographed in 


(1) Chicago, Burlington and Quincy R. R. 
(2) Central of Georgia. 
(3) Wabash Ry. 
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United STATES sRassnoae AO MINISTRATION 
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tickets. 


(commutation) 


(Red. 3/4). 


Fie. 343. — Three-monthly ticket available 
for 180 rides, United States Railroad Ad- 
ministration (1914-1918) of Chicago-Bur- 
lington and Quincy R. R. — Not available 
on certain crack express trains — 
nuous safety background. 

Fig. 344, — Weekly 12-trip ticket — Printed 
extreme dates of av allability Surcharged 
with distinguishing sy mbol and design re- 
lating to the week — Safety background. 


Multi-journey 


green on a yellow background (figs. 341 
and 342) 


Similar cards are used in 


Conti- 


Europe, 
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where tickets for 6 journeys (*), 10 re- 
turn journeys (7), or, as in Switzerland, 
for 12, 25, 50 or 100 journeys, are to be 
found. 

In Germany, tickets of standardized 
dimensions are issued to scholars for a 


daily single or return journey, Sundays 
excepted (fig. 325). Formerly, fourth- 


class tickets with a small reduction were 
also issued mostly to groups of agricul- 
tural labourers. 

Though tickets for repeated journeys 
are not very widely used on the Euro- 
pean Railways, they are extensively used 
by Road Transport; the number of jour- 
neys generally varies from 5 to 7 (°). Since 
the introduction of a special totalizer 
punch, 20-trip cards are used in Brussels 
and other’ Belgian cities (see Part G, 
checking, and figs. 530, 531). 

Identification of a journey differs ac- 
cording to whether the tickets have pre- 
printed lists or not, 

The former list a series of factors such 
as the date, hour, day of the week, which 
determine each journey; where rates are 
not uniform, a printed list or graphical 
representation of the stages appears. 
These tickets are often very big (fig. 


351). Each trip is shown in turn by per- 
foration (fig. 348), by clipping (fig. 


346), or -by tearing off a corner (fig. 349). 


(1) Mersey Railway, England, 


(2) Belgian National Rys. Co. — This ticket 
is a double strong paper card. 


(3) At Hagen three return journeys. The 
outward journeys are punched in one column, 
and the return ones in an adjoining column. 

At Stolp, five journeys. 

In Berlin, a corner was torn off on each of 
the four first trips, and the rest of the card 
served for the fifth. 

Six journeys in 
Bonn. 

Seven journeys in Rostock and on the Mons 
Light Raiheays. 


Dortmund, Leipzig and 
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Season ticket cards (Red. 3/4). 

Fig. 345. — Weekly workman’s season ticket — German Reichsbahn — Safety grids for 
hand- written data — Fixed journey — Printed class, distance and fare. 

Fig. 346. — Cheap 6-day multi-journey ticket between fixed places — Mersey Ry., England 
— Overprinted with final date of availability and number of the week — Outward jour- 
ney spaces printed in ordinary type, inward in negative type — Cancelled by perforation 
and nipping. 
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Mnulti-trip cards (Red. 3/4). 
Fig. 348. — Ticket with 12 fare spaces — Maine Municipal Tramways — Table of fares — 
Six-figure serial numbering. 
Fig. 549. — Obsolete Berlin 5-trip ticket — Corner torn off for cancelling ride — Punched 
control letter — Printed in two colours with partial safety background. . 
Pig. 350. — Ticket for 8 through journeys — Rotterdam Electric Tramways — Two spa- 
ces per journey, one to be date-stamped by conductor of first tram boarded, the other 
to be punched by the conductor of the second — Available for 3 months — Safety grids 


for ink-stamping dates and times. 


The second sort of ticket is much less 
complicated; it has a number of empty 
spaces, one of which is stamped for each 
journey made, and clipped by special cut- 
ters (fig. 350). 

SCHOLARS’ CARDS, Although seasons 
are generally used, often with restrictions 
as to hours during which they are valid, 
other cards are available for a number of 
journeys only, ten usually on American 


road transport lines. The determina- 
tion of the fare takes into account the 
fact that the scholar travels one way dur- 
ing the morning rush hours and returns 
home during the afternoon slack period. 
The fare has therefore been established 
between that of a multi-journey ticket 
available at any time and that of a Shop- 
per’s ticket which is only valid during 
the slack hours (*). 


(1) In St. Louis, 
scholar’s has been fixed at 7 cents per trip, 


these extreme fares are 9 cents for the former, 


5, for the latter; the 


making 70 cents for the ticket. 
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— Ticket for 7 return journeys — Rostock Tramways Co. 


(Red. 3/4) — Lists 


of routes, date and stage points for each journey — Arrows indicate direction of travel 


— Journey numbers printed in red. 


The tickets also differ according to 
whether they are issued to males or fe- 
males. 

They are valid for one week, one 
month, or longer. On certain lines (*) 
the quarterly tickets for daily return 
journeys are printed with a list of the 
days of four months twice over, so that 
it is possible to begin using them on any 
day of the month. Each space is perfor- 
ated through the date on which the jour- 
ney is made, 


There are scholars’ tickets of all kinds, 
others for University students and for 
different special schools. Thus the Vew 
South Wales Government Rys. issue 
tickets for : 


Free continuation school term; 
Free week-end school term; 
Free school term; 

Free manual school term. 


FREE (CARD) MULTI-TRIP PASsEs. — Besi- 
des free passes granted for short periods, 


(1) The 
from 1 to 


Intercolonial Ry., 
31 four 


Canada, 
times over. 


has tickets for 


two daily return journeys, numbered 
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others are issued for one, or occasionally, 
for several return journeys. 

In Belgium, the successive journeys are 
written on the back of the card, whether 
personal or otherwise. 


" LEZENNES 
- BAISIEUX 


~ BATSISUX 


LEZENNES 
BAISIEDL 


 ‘BAISIBUX. 
LEZENNES | 


BAISIEUX 4 


is 
4 
bon ee me 3 o4 


Fig, 354. — Detachable-coupons for the new 
system of workmen's multi-journey tickets. 
French Nord Ry. — Outward and return 
journeys alternate — The ticket number is 
repeated on each coupon. 


(c) Card-tickets with a detachable cou- 
pon for each journey are not much used 
on European railways, where other me- 
thods have been preferred. The Nord 
formerly issued workmen’s weekly cards 
of the sort with the coupons either out- 
ward on one side and inwards on the 
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other (fig. 354) (7) or all on the same 
side. This method was abandoned when 
it was decided to separate the identifica- 
tion of the passenger from the ticket pro- 
per. 

The new paper tickets (fig. 352) con- 
sist of sheets of 14 coupons for the week, 
with a stub which enables the holder of 
the identification card to buy, when he 
hands it in, another sheet of coupons for 
use during the ensuing week. Did he re- 
tain the stub, it would be possible for 
him to purchase several reduced-fare 
weekly tickets and to retail them to others 
who have no right to them (°). 

Both in England and on the Continent, 
Road Transport also uses cards with cou- 
pons available for from 4 to 8 days (*). 

Long narrow coupon strip-cards whose 
coupons stretch right across are used for 
short trips in America (fig. 353). They 
usually comprise 10 coupons, occasional- 
ly as many as 50 (+) or as few as 5. 
Party strip-cards are available separately 
for any member of the group. 

Certain Continental road transport 
Companies use cards having vertical and 
horizontal cross perforations (Carlsbad, 
fig. 395), each perforated rectangle being 
valid for one trip. 


(d) Booklets of sheets of coupons are 
also widely used for short journeys in 
America (fig. 85, fig. 360). The sheets 
are usually made of stout paper or thin 


(1) The numbers are very clearly shown in white on the coloured background proper to 


the class. 


The return coupons are overprinted with red diagonal lines. 


(2) See Messrs. CHAPERON and RICHARD’s interesting article in the Revue générale des 


Chemins de fer, December 1930. 
(3) On the Wn. S. a. 7: 


Co. Lid, all the coupons are in two columns at the bottom 


of the cards. those in the left-hand column being detached first. 
The Campion Bus Service uses cards with two rows of coupons, one above the other. 
The cards of the Pompey Autobus Co., of Nancy, are good for two daily return journeys. 
On the right-hand side are three columns of four coupons, those at the top of the right- 


hand column being detached first. 


(4) On the Grand Trunk Ry. System. the Intercolonial Ry.. Canada, the St. Louis and 
San Francisco, the Canadian National which also issues strips of 50 ce S 
ps of 50 coupons. 


Vig. 355. — Scholar’s multi-journey detachable-coupon ticket 
(Red. 3/4) — Carlsbad (Karlovy Vary) Motorbuses. 


See 
“Sam, Send 
Fates, Vid. Dendere. 


Fig. 356. — Sheet of scholars’ multi-journey detachable coupons (Red, 3/4) — Belgian 
‘National Rys. Co. — Two coupons to be punched daily, one on the outward, one on the 
return journey. 
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card. The coupons, four or five to the 
sheet, are small, 7/8” to 1” by 2” to 3”. 
Each coupon is printed with the number 
of the book, together with its own serial 
number. The day of the month is some- 


Peale 


( THIS TICKER 19 © 
pany) ISSUED AT 
C0} | RATE ORS FOR 
Cries) {hort eit LE 
“NICHICAGO RAPID TRANSIT Co, 
Coe AT) \ et wt eee 

ite) s=ssns omnes marry caine Siuets saison 


American card fare coupons (Red. 4/5). 
Fig. 357. — Metropolitan R. R., 1886. 


Fig. 358. — Water Works Ry., City of St. 
Louis. 
Fig. 359. — Ticket sold at a reduced rate of 


3 for 25 cents — Chicago Rapid Transit Co. 
— Partial safety background, consisting of 
a view printed in red. 


fimes overprinted in large coloured nu- 
merals (+). 
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Books printed on safety paper, with 2 
or 3 coupons per sheet, are usually bound 
on the left side instead of the top as are 
the others. Should the number of cou- 
pons not tally with the number of sheets, 
the remaining portion of the last sheet 
remains blank (fig. 30). The paper is 
often watermarked. 

In the larger Canadian towns, the cou- 
pons are printed in sheets like postage 
stamps (fig. 362). Scholars (under 16) 
and students (over 16) have books of spe- 
cial coupons (fig. 360). 

There are 10 to 60 coupons in such 
books, for various classes of passengers : 


Ordinary passengers, bearer books; 

Ordinary passengers, personal books for 10, 
25, 40, 50, 54 or 56 rides; 

Children ; 


Scholars — 46 rides in one month (?) ; 
Family — 30 rides (3) ; 
Employee’s commutation ticket — 30 rides; 


Family summer resort and sea bathing — 
5. rides (4). 


Urban and Suburban systems encour- 
age traffic for educational purposes : 

Day school ticket; 

Student’s ticket; 

Scholar’s ticket; 

Local school ticket (5) ; 

Child’s educational group ticket (5) ; 

Collector’s child ticket (5), ete... 


In all cases precautions are taken to 
prevent fraud. The penalties include fi- 
nes up to $ 100, imprisonment for one 
year, or both (°). 


(1) Southern Pacific. 


(2) Dayton, Covington and Piqua Traction Oo. 
(8) Central of Georgia; Illinois Central R. R. 


(4) Intercolonial Ry. 
(5) Chicago Rapid Transit. — 
than 26. 


(*) On the United R. R. or San Francisco 


On the Baltimore Rapid Transit, there are never more 


: « Misuse or misrepresentation of age (Ordi- 


nance No, 279 approved April 22nd,1901) punishable by a fine of $ 100 or 5 i 
. . se 2 3 i . * 9 . ‘ 
county jail, or both such fine and iupnl cee > : , Se 


JuLy 1938 BULLETIN OF THE InT. RatLway Concress ASSOCIATION 695 


f SCHOOL CHILD'S HALF FARE 
IDENT!PICATION STUB 
Good for ride by student during 
school season in 2nd zone when 
presented- with ‘tre nsfer. 


2ng ZQNE 


S. A. PUBLIC SERVICE CO. 


HSN. Frei rats. 


SCHOOL CHILD'S HALF FARE 
ZONE TICKET 
This ticket, with attached stub, 
good for ride by student during § 
school season on street cars and 


buses in two zones. 
S. A, PUBLIC SERVICE CO, 


TR Ftd vic, 


fr Soe ere ie tee eee er cee en 


Figs. 360 and 361. — Front and back of a scholar’s half-fare zone ticket coupon (Red. 
; : : : 5 

4/5) — 8. A. Public Service Co. — Available for a transfer journey in two zones if 

accompanied by a corresponding ticket — Intaglio machine interwoven safety background 


on back. 


SU CO Aoi dtiredlhes WEE: omy td fos i 
ECTION Witt cae esdallh ree by ee 1123 oa 
: Montreal 


- Tramways Co, 


‘U.T.T 


_ MARL 


OS 
Pen ED 


Various coupons (Actual size). 


Fig. 362. — Booklet sheet of coupons — P. R. T. — Continuous safety background — 
Pre-printed date — Category : male employee. 

Fig. 363. — Penny-fare coupon, New South Wales Govt. Tramways, Syduey — Beauti- 
fully engraved. 

Fig. 364. — One-fare coupon, Montreal Tramways Oo. — Line perforated all round — 
Pre-printed date — Officer’s signature. 


Some of the Continental booklets have scholars’ sheets consist of a series of 
sheets of coupons perforated like postage rows of two coupons printed with the 
‘stamps. The Belgian National Rys. Co. days of the week (fig. 356). Each cou- 
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a No.00503 
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Figs. 365 and 366. — Booklet paper tickets (Red. 3/4) — Japanese Rys. — Safety back- 
ground consisting of a view printed in a second colour, 


pon is punched on the outward, then on 
the return journey, and detached at the 
end of the week. 


(e) Booklets of paper or cardboard 
tickets are widely used in Europe. Urban 
railways issue booklets in advance (‘) 
(figs. 87 and 88), and main-line Compa- 
nies, books of paper tickets for their sub- 
urban lines (*). Gentral European road 
transport Companies in Switzerland, Hol- 
land and elsewhere use them extensively 


(figs. 103 b, 365 to 370). They general- 
ly hold a round number of tickets : 5, 40, 
20), or else 12, which are often exchanged 
for countermarks (*) (fig. 370). In 
England, booklets of soft card tickets are 
supplied in the same way (figs. 373, 374). 

There are special classes (categories) 
for : 

Children; 

Military; 

Commercial travellers; 

Employees’ families (4) ; 


a 


(1) 
(2) 
(8) In England and Germany. 
(4) 


4 


Paris Metropolitain (fig. 87); London Underground (fig. 88). 

Suburbs of Paris and the more important Dutch towns. 

In Norway, 12 for one week, 50 for one month. 
Tramways de Paris et du Département de la Seine. 
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&f Teplitzer Eloktricititts- ana | 
Kleinbahn-Gesellschaft, 


- 
> 
oY 


Be 


‘Laie “Pont. 
Stel Rathh p> 
Bindtrana 


Seuetpiats 


Missbrauch wird 


geahodet, Bei Betrighsstérangen kein Ruekersat 


ee ee) 
eee Rett Sa ae 
i E Seas BORN 


re icectins 


ReamGole 
Winnie, 
| WFriedhot 

__ | eeeatien, 


respec 


Fig. 367. — Paper coupon from a block sold at 
a reduced rate (Red. 3/4) — Teplite Electri- 
city and light Ry. Co. Available for 
journeys shown graphically — Spaces for 
punching opposite fare stage points on out- 
ward and return journeys. 


Workmen (1) 
Sometimes for 


(fig. 374); 


males and females (2); 


And even for the Company’s shareholders 
(Lyons, fig. 371). 


Various sorts of excursion booklets of 
tickets are also sold, as in Frankfort whe- 
re family booklets for 5 return journeys 
are available during the July and August 
summer holidays. They are sold with a 
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CONTRAMERK 


axe afgogeven tege: 
kaartie, geldt: 
38 


Reichenberger Strassenbahn. 
Erih pooh 2 
Ghep el 208 4-6 AG F881 10511" 12 
Diese Anweisunven berechtigen nicht zur Dureharbeitung 
der Miltagspause, ‘da Ls eoS: Entschadigung erfolgt. 


Arbeits-Anweismng 
Uhl Weagere bia Nace 2191... 
Auszahlung muse gegen Ay Beye dieses Scheines. 
Aufnhabme ohme Ixiindigung. 


ars Stuinid erie ase lee hee Die Betriehsieitung. 
PACE Oe oh oe bee a. o 10.11 19 
Fig. 368. — Countermark for reduced fare 
ticket, available for 3 sections (Red. 3/4) 
— Amsterdam Municipal Tramways — List 
of sections — City’s coat of arms — Sur- 
charged with distinctive colour band in- 
cluding white reserves. 
Vig. 369. — Workman’s check (Red, 3/4) — 


Reichenberg Tramways. 


20 per cent reduction and cost 2 Rm. in- 
stead of 2.50. The only restriction that 
applies to them is that the user must re- 
turn on the same day from the periphery 
point which the outer journey brought 
Him tone 

Booklets of the kind also exist in Ame- 
rica (‘) occasionally on railway lines (°) 


(1) In Newcastle, 
Oxted PA atl 5 
(2) In Germany. 


( 
( 
ney (« H », hin), 
(4) Texas Electric Ry., 
coupons or tickets. 
(5) Intercolonial Ry., 


Denver Try. 


Vil—4 


besides books of 1/2 d. 


« local book ticket >». 


coupons, there are others « for a distance 


3) The day is shown in green on tickets, the right side relating to the outward jour- 
the back to the return journey (« R », Riickfahrt). 
Co., where they are known as commuter monthly 


<pllalIoy org 
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 TYN@MOUTH AND ~ 
WAKEFIZLOS 
JOINT SERVICES © 


Single Journey Ticket | 


| 
ES 
0 


NOT TRANSFERABLE 
Issued subject to 


Conditions set out 
on back cover. 


Sa bes om Gj waNIBUS EY TF EY TRAMWATS BE BE. 


: ACTION vAIR 


| 

i 

q 

F iq 
te 
( 
l | 

i A 
i ‘ 


Blocks of soft eard tickets sold at reduced 
rates (Red. 4/5). 


oe Fig. 373. — Blocks of 12 single-journey tickets 

, SUPONDE 3.2) = : ae Tynemouth and Wakefield joint services. 
6” ASSIGNATURA NY. 5 4 Fie. 374. — Workmen’s coupons available for 

| noone one AesICNa Ae FethgmiTO au i a distance covered by 1 1/2-d. fare — New- 


f DABOA V iStA OU VICE-VERSA. 
ESTE COUPON E (MT RANSFERIVEL 


castle Corporation Tramways. 


| ' aes ° SNR ASEIGNANTE 


penises es = ie Slee 
And coupons for special categories of pas- 
Tickets from booklets of tickets (Red. 3/4). sengers, such as banana conveyors. 
Fig. 370. — Ticket with check stub — Alexan- : 
dria Tramways, Egypt, 1910 — Red over- The usual precautions to prevent their 
printed distinguishing, marks — Bilingvel eing misused are taken (*). 
Fig. 371. — Shareholder’s ticket Lyons The same idea is applied by tramway 


Omnibuses and Tramways — Cancelled by or bus Companies who sell special iden- 


date-sti Safety hackground includ-  ;. sas 

ing Co.'s initials sti cards entitling the holder to purchase 
Fig. 372. — Paper ticket — Tijuca Ry., Bra- tickets at reduced rates. The Berlin 

zil. « Monats-Grundkarten » (monthly iden- 


oe tity cards) cost 4 Rm. for tramways, 
more frequently in large cities (") where Rm. for the U-Bahn, 8 Rm. for both, 


they comprise : and 10 Rm. for all lines. UE iden- 
10 to 50 or 60 coupons; tity cards for unemployed cost 25 Rpf. 
46 coupons for scholars; and enable the bearer to travel at 10 Rpf. 


18 to 50 coupons for settlers (2) 


; per trip. 


1) On the Baltimore Rapid Transit Co., « commuter’s city fare ticket ». 
) British Columbia Blectric Ry. Co.. Vancouver. 
3) The St. Lowis and San Francisco Ry. Co. prints the cou 


The cover bears a description of the holder who, moreover. 


( 
(2 
(3 pons on watermarked paper. 
has to sign it before witnesses. 
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Similar weekly 50-Rpf. cards were in- 
troduced in Frankfort in 1933 and entitle 
the holder to travel at 10 or 20 Rpf., for 
short or long journeys (*). 


C. MIXED PAYMENT, 
PARTLY IN ADVANCE AND PARTLY 
WHEN STARTING. 


Season ticket holders may make an un- 
limited number of journeys which cost 
them less the more they travel. If the 
holder is not sure of using his ticket 
often enough to secure an advantage from 
having purchased it, he may find it bet- 
ter to buy, for a smaller sum, a card en- 
titling him to obtain any number of 
tickets at a reduced rate. The actual cost 
of each journey must take a fractional 
payment of these discount cards into ac- 
count. 

The French Railways have long issued 
what are known as half-price cards. These 
are good either over a single route, or on 
all the lines of one or three Systems, or 
else on all French main-line Systems (fig. 
376). Each card entitles the holder to 
travel at half-fare in the class indicated 
on it and in all lower ones. Members of 
large families are awarded a further re- 
duction of 20 to 40 per cent when pur- 
chasing a third card or others. 

In Switzerland, half-price cards are is- 
sued for 1, 3, 6 or 12 months. The /nter- 
national Sleeping Car Co. also issues half- 
price cards which concern supplementary 
fares only, both for individuals, members 
of the same family, and business associa- 
tes (’). 
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The American so-called NICKEL PAss is 
an outcome of the same idea (fig. 377). 
It is really an identity card sold for a 
certain sum, the holder thereafter only 
paying a nickel for each trip as long as 
the card is valid. Whereas the price of 
weekly passes is based on 12 journeys a 
week, the holder travelling as much as he 
pleases, the cost to him being bad busi- 
ness unless he uses his pass more than 
12 times, the nickel pass which is cheap 
(and often priced at half the cost of 
three return journeys), is desirable as 
soon as the holder has travelled a mini- 
mum number of times, which varies of 
course, according to the price of straight 
fares and which he can calculate for him- 
self. Here are a few examples (*) ; 


Minimum number 


PRICE es 
cost of journeys that 
FOR ONE must be made 


OF NICKEL ean ee 
ORDINARY | efore the cost 


PASS, |per trip to the 


TRIP. : holder is less than 
‘ (Cents). the ordinary 
(Cents). straight fare. 
[ieee attr a meee I ee ai da ee 
9 1/2 55 13 
9 50 13 
8 23 40 I 
8 1/2 40 11 
Sale 40 Ie 
8 40) 13 
7 1/2 30 | 12 
ii 25 12 
62273 20 12 
6 1/2 20 13 
6 1/4 15 12 
6 15 14 
5 1/2 5 1 
| 9525/9 5 12 


The decrease in the price varies beyond 
this point. The following example ap- 


(1) So as to get the public to appreciate the cards, a number of them were given free, 
_ photos included; they are now sold on the cars. 


(2) 20 p. ¢. 


for the second card, 30 p. c. for each card afterwards. 


(3) Information supplied by The Globe Ticket Co. of New England. 


CPTI Fas 108M. si9e00b 199999 


SOUTHERN CHSiON LINES 
[s.0.T.2 


BOTs 
hiss 


fd 


2 alia wet 
et BA stan sity 


t es gop LCs, 

ls fe0i Wah Suagsoui sor. nosh 
| ibs cor” oY ies esl ive 
j we HUNTINGTON PR, 
i @ gril 
' wks BELLMATIOOU! axastetle BLVD, 
aie BASE WEL aE TOR 
» tg castle spans pal He 
he t t ' 
wi, tore 
ie pe. an i Lui UERHITOS 
j & } si MOTO} 
Fag opean LONG BLAGR 
ja | ) ge)UH 
| 7: BS riley es 


a af UUs Pans 
i . z ers} OLA CHIL 
ae HovAiNP 
tee HURFINSTUS BCH. 
5 = ; 

1g 


(38TH the 

1, AEHPORT j 

Wongiy | oC WPOXT CHL 
RESID i sALoUA j 

‘ Be ew 
CAMBER GROVER Zc ‘CENTRALIA 


& CMERALO: AYE, 


1 walayt ade week tmin any Heid 
Eat us, ifn) ANIA S88 1 weet skens 
DRAWS DOHIS AYE. 
eahincare 1 EROERA 
: ia sea HUG | 
a venn 
- EAST SND 
i TORRANCE 
1g SMe ESS eS 
ah Outan Aik, 


£8) t ie 
WhigiisPygt 


He moa any 
in DURLD 


Fig. 375. — Triplex system exchange paper 
ticket (Red. 3/4) — Pacific Electric Ry. 
Co. — Data in following lists to he punch- 
ed Beginning and end of journey, and 
transfer point; “Year, month and day; Class 
and fare — The fare stage names appear 
but onee, and are punched on the left to 
show where journey began, in the centre to 
indicate the transfer point, and on the right 
for the destination — Month and year of 
printing form, and number ordered also in- 


dicated. 
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plying to 5-cent nickel-passes with a 
6 1/4 fare (1), shows what it comes to 


Number 
of Journeys 


per week 42> 44 416 18 ~ 20) 9225 24 
Average fare q f 
(in cents) 6.25 6.07 5.93 5.83 5.75 5.68 5.62 
The same precautionary measures 


against fraud are taken for the nickel 
as for other passes (°). 


D. PAYMENT DURING THE 
JOURNEY. 

Tickets are issued en route to meet va- 
rious requirements. Paper tickets are 
sold on certain lines with heavy traffic 
but few stops, as on the original Brus- 
sels-Antwerp « bloc » or set trains and, 
conversely, on lines with poor traffic 
where trains are worked economically as 
on lines run on light-railway princip!es. 
The former used fixed journey tickets, 
the latter, variously priced tickets with 
the lists of all places between which they 
are available (figs. 94 and 306). 

Passengers entering the trains at un- 
staffed halts are occasionally given Ed- 
mondson tickets for the more usual jour- 
neys (fig. 303), or series-parameter pa- 
per tickets which are quicker to issue and 
easier to check than blanks (fig. 247). 
These also are issued by the guard and 
torn from perforated books; they are duly 
filled in, the same particulars being re- 
produced on the counterfoil (fig. 378). 
Many French tickets of the kind have 
gummed backs for fixing them to the 
tickets they complete (figs. 915.4546); 

In America, writing is avoided by 
printing on the cash fare checks lists of 
factors which the ticket collector punches 
as required (figs. 226, 242, 253 to 257). 


(1) Information supplied The 
Ticket Co. of New England, 

(2) The colours vary on each line, and from 
one week to another; the passes are printed 
on special paper (three- -ply stock) with the 
date, a symbol, and safety background, 


by 


i 
Globe 
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fi 


TARIF eek cleed 


Ne 44,008 eB 


de 2° 
» TRO! 


PHOTOGRAPHIC | 


is des gares et static 
: 
a * Troig mols, Gix mois ou Ha Bn. ee 


— Card enabling bearer, a commer- 
to purchase tickets at half 
fare — Available on three French main- 
line railway Systems (Red. 3/4) — Holder 
identified by photograph — Class of car- 
riage surcharged. 


Fig. 376. 
cial traveller. 


Whereas the issue of tickets on the 
trains is exceptional, it is the rule in 
road transport. According to the density 
of the traffic and the length of the jour- 
neys, different methods ranging from 
the simple pre-printed ticket to that 
printed as issued (see part I) are used, 
an intermediate solution being the par- 
tially printed ticket on which the parti- 
culars relating to the journey are entered 
by hand or printed as required (see part 
G : Checking). 

It is sometimes difficult to determine 
in which Chapter certain matters should 
most properly be dealt with, as they 
can be treated under different headings 
from various standpoints. The tickets 
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Fig. 3877. — Nickel pass card enabling bearer 
to purchase tickets at a reduced rate (Red. 
3/4) — Houston BHlectric Co, — Surcharg- 


ed with distinctive symbol. 


Train Nes one Mie Shes Pose 

Trein Nate dane FPG 

de} 5 

van \~ 

eed 

fol is i 
Pigs Be reece Law rent Tbeag ce CARER MC) aller et retour | 


ve oy CL. KL, Enkel Reve en terug 


‘sar tars — Sik 


Somne persue 
Geinde sam 


pseges dant lets? vovageurts) 2 t aoe manite! 


sjeien) wearvan reiziger(s} houder{s) “s ~ eur 


Be - pent * 
{5 re out 


Pe S 
Oépét de 
Standalacts 
[ee 


HERENTHALS 


Fig. 378. — Blank paper ticket sold on the 
trains (Red. 3/4) — Belgian National Rys. 
Co. — hone grids for filling in the ori- 
gin and destination, the class, number of 
passengers, amount charged for a single or 
return ticket according to the various re- 
ductions. 


under review could have appeared under 
« blanks », in Chapter VI, in Chapter XV 
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Fig. 379. — Paper ticket from Hall Awtographic Machine (Red. 3/4) — Special large hole 
perforated edges into which a slide’s pawls fit for ejection from the machine — Pre- 
printed serial number and spaces for hand-written data. 

Fig. 380. — Bell Punch Oo.’s « automaticket » and counterfoil (Red. 3/4) — Continuous 
safety background — Writing transferred by double-faced carbon to the back of the 
ticket and to the counterfoil — Semi-cireular holes to assist the forward movement in 


the machine. 


under « checking » or else in this sec- 
tion, the extra data being entered by 
means of special appliances. To remain 
logical, we mention them in Chapters VI 
and XV, but shall investigate them here 
where they truly belong. 


Autographic machines issue tickets 
whose indications are completed in writ- 
ing and transmitted, through a carbon 
paper or ribbon, onto a blank roll of du- 
plicate paper or a counterfoil which re- 
main in the machine and to which the 
conductor has no access. The ticket- and 
parallel duplicate-rolls must revolve syn- 
chronously, which is somewhat of a dif- 


ficulty since their diameters necessarily 
differ slightly. 

These machines are not sufficiently 
speedy for town service, but may be con- 
venient on long suburban runs. 


The Hall Autographic machine’s tickets 
are printed on two ticket rolls, preprint- 
ed with spaces for writing in 


The fare; 

The class (category) ; 

The date of return; 

The point where the car was boarded and 
quitted; 

The conductor’s number, 


The tickets are continuously numbered 
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and perforated with relatively large holes 
so that a slide fitted with pawls can pro- 
pel them forward when the pawls are en- 
gaged in the holes (fig. 379). A carbon 
ribbon running between two rolls trans- 
fers the inscriptions to the surface of 
the counterfoil roll and the back of the 
tickets themselves so as to hinder un- 
authorized alterations. 

The conductor traces over the ticket 
number at each stage. The machine is 
provided with a punch for punching in a 
printed list, on the return journey, the 
time when the ticket was used. When 
issued as exchanges for returns, a large 
« X » (exchange) is written on the ticket; 
the value must correspond with that of 
the returns collected by the conductor. A 
counter totalizes the figures inscribed on 
the duplicate roll. 


The Paragon Register as used by the 
East Kent Road Car Co, enables all de- 
tails to be written on the forms, where 
they are duplicated, triplicated or more 
and, by turning the handle of the regis- 
ter, the written form (passenger’s ticket) 
and duplicate (confirmation copy) move 
forward, whereas the bottom copy (audit 
office duplicate) falls into a locked com- 
-partment in the lower part of the ma- 
chine. 

There is no handling of the carbon pa- 
per which is coiled at the side of the re- 
gister. This ensures cleanliness and 
speeds up operations. 

The number of copies that are thus 
made at the same time varies from two 
to four or more according to the Com- 
panies’ accountancy. In the first instan- 
ce, the top copy is retained, the second 
goes on record. In the latter, the first 
copy is a ticket for the outward journey, 
the second, for the return one, then come 
the confirmation copy and office record. 
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The Portable Automaticket machine 
was marketed by the Bell Punch Co. so 
as to provide a more complete system of 
checking than do printing machines that 
record totals only instead of amounts col- 
lected for each ticket-value issued, which 
is only possible for a strictly limited 
number of denominations. 

This machine issues tickets of the au- 
tographic type, which are franked at is- 
sue by the conductor, the machine retain- 
ing a duplicate of the ticket. This ma- 
chine is speedy and simple. 

The tickets are pre-printed and serially 
numbered, and have no value unless 
completed in writing by the collector 
(fig. 390). 

The writing space from which the 
ticket is projected when pressing the 
ejector, is on top of the machine. This 
writing can only be completed in the 
ticket-issuing machine, and when so 
done, the machine duplicates on the back 
of the ticket, the writing on the front. 
This duplicate cannot be tampered with. 


Further, a duplicate of the ticket can 
be produced by the machine and remains 
in it. It is on a continuous strip of stout 
paper in a form suitable for rapid mech- 
anical analysis. A speed of 150 tickets a 
minute can be attained. 

The tickets are stout card of 2 1/2” by 
1 3/4”. With their duplicates, they are 
printed in strip formation and folded in 
zig-zag, both ends of the bundle being ac- 
cessible. The duplicate receipt is not 
produced by carbon papers or ink 
spools, but by a specially devised duplic- 
ating plate. This consists of material in 
a frame, which material is impregnated 
with copying ink in three colours : pur- 
ple, black, red, arranged in bands. It re- 
produces the operator’s mark in the three 
colours, both on the back of the ticket 
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and on the duplicate, in a style which 
cannot be imitated or altered. 

The machine, whose dimensions are 
1 1/2” by 5 1/2” by 2”, weighs 3.3 Ib. 
It is made of steel and duralumin and 
incased in moulded bakelite. It has a ca- 
pacity of 500 tickets, without replenish- 
ment. It can be supplied with a perfor- 
ating device, termed the Cancellor and/or 
a dating device, termed the Code-dater. 


Payment of transfers. — Unless a uni- 
form rate with no reductions is in force, 
transfers cannot be issued free to all pas- 
sengers. But when there is a uniform 
rate, differences occur, tramway and trol- 
leybus fares being often cheaper than 
motorbus ones. To equalize these diffe- 
rences, an extra payment has to be made 
for transfers, either in the first car, in 
the second, or in both. As ordinary 
journeys can be paid for in cash or by 
tokens, both methods of payment are al- 
lowed for paying these supplementary 
fares, 

Here is a fairly comprehensive exam- 
ple relating to the Indianapolis servi- 
ces (‘) where there are four kinds of 
transfers 


Omnibus 10-cent journey; free transfers. 
Trams and trolleybuses : 7-cent cash fares 
(6 3/4 cents in tokens), 2-cent supplement in 
first car. 
Feeder buses same rates; free transfers 
to tramways — Free transfers to others bu- 
ses; formerly, 4-cent supplement in second bus 
(3 3/4 cents in tokens). 
College cars : free transfers from car to ear. 
Instead of paying 4 cents for bus to 
bus transfers, 2 cents (or 1 3/4 cents in 


tokens) is now paid in the first, and as 


BULLETIN OF THE INT. RaILWwAy CONGRESS ASSOCIATION 


JuLy 1938 


much again in the second bus, except by 
children who pay the same amount in the 
first car but nothing in the second. 

In Baltimore, transfers are subject to 
similar charges (7). A fare zone overlap 
check bought in cash or by tokens is 
good for one journey on a second route. 
When handed to the conductor with the 
fare, he issues a county zone ticket in- 
stead. Two (successive)-journey tickets 
are also issued and available for the se- 
cond journey on payment of 5 cents, half 
the usual straight fare. 

Similar methods apply in Eurone; thus 
a 5-Rpf. supplement is paid in Berlin 
buses by passengers whose transfers have 
been issued in trams. 


E. PAYMENT AT THE END OF 
THE JOURNEY. 


It previously occurred when extra pay- 
ments were due and could not be attend- 
ed to during the journey; ordinary 
tickets were bought on arrival and can- 
celled immediately, but now that corridor 
carriages are so general, payment seldom 
takes place at the end of a journey. 

Partial refunds are made when the 
Company wants : 


(a) To recover tickets which the holder is 
not obliged to give up; 

(b) To check the travelling staff; 

(c) To reimburse amounts unduly charged; 


(a) By making the ticket holder pay a 
deposit, the Company induces him to 
hand in expired season tickets in return 
for his deposit. The latter is necessarily 
small for urban season tickets, such as 
American passes. Instead of selling them 


(1) To distinguish the class of transfer 


marked in green. 
9 


(2) Baltimore United Rys. and Electric Oo. 


: at a 
with the name and symbol of the route in red- 
> 


glance, tramway transfers are printed 
transfers issued in buses are similarly 
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at 25 cents, 30 cents are charged, it being 
understood that 5 cents will be refunded 
on the holder handing over the ticket. 
This refund takes place in cash or by a 
d-cent rebate on the purchase price of 
any other ticket bought within a given 
time (fig. 381). 

(b) It is necessary, if the Company 
wants to verify the accuracy of moneys 
taken in the cars, to check the actual 
tickets against the auditor’s duplicates. 


PITTSBURGH RYS. CO.—HOLIDAY ST. CAR PASS. 


P 
Fare te 


period from 
aT 


Good Only on 


TUESDAY, MAY 30th, 1933 


wing this pass will®be pefknitted e within 
ae) dur e 
M 5.00 a 


. These Zones include all points which can be reached by a 
fare from downtown district of Pittsburgh. 


This pass is good only for One Passenger Per Trip and is to remain 


in possession of rider duringments 
“NOT cigs | 
, Not to be lifted by Cofftfuct 
No. 03502 


THIS PASS IS NOT REDEEMABLE 
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at any of the Company’s offices within 
a 90-day time limit on urban lines and 
less on others (') the special refund cou- 
pon attached to the tickets (*) (fig. 71). 

Other Companies bought back their 
used tickets for cash (*) or agreed to pay 
over, in exchange, a given percentage of 
the face value to some charitable insti- 
tution or other (‘) (figs. 272-273). 

We shall refer to this point again in 
Chapter XV under « Checking ». 


THE HOLDER OF THIS PASS MAY 
RECEIVE A NEW PASS AT FIVE CENTS 
LESS THAN THE TARIFF PRICE BY SUR- 
RENDERING THIS PASS AT THE TIME OF 
PURCHASE. 


PITTSBURGH RAILWAYS CO. 


Commercial 4 manager 


Fig. 381. — One-day season pass entitling holder to a discount of 5 cents when purchasing 


new pass (Red. 3/4) — Pittsburgh Rys. Co. — Pre-printed date 


signature. 


With this object in view, an extra 
checking fee is added to the price of 
tickets sold in the cars, and this fee is re- 
imbursed to the passenger who hands in 


Passenger agent’s 


Still other Companies get the same re- 
sult by making the tickets participate in 
a lottery or by alloting them some advan- 
tage in connection with the winning 


(1) International Co. Buffalo Lockport. 
On the Grand Valley R. R., 10 days only. 
the second. 


The rebate is 5 cents in the first car, 10 in 


(2) Duplex tickets printed by the New Jersey International Ticket Co. included a refund 


cash fare receipt « redeemable within two days from date of issue from any office, for the 
difference between the ticket fare from and to stations written in (plus War tax) and the 
frain fare paid between said stations as shown in dollars and cents at the end of the 
strip below >. 

(8) Companies brought these decisions to their patrons’ notice by printing them on the 
tickets. The Carris Urbanos, Rio. worded them 

« The Company buys these tickets (back) on presentation. 

The Rio Grande Oo., Brazil, did the same. 

(4) The Oarris Urbanos repurchased the tickets for the benefit of a charitable body. 

A holder could also give them direct to the Asylum of the Good Pastor, or the Gloria 
Catholic School, Rio. The C. ©. Carris de Ferro, of Campinas, used to give the Home 
for the Sick. 5 reis per ticket handed to the Casa Mascotte. ; 

The Companhia da Viacao Rio Grandense paid « the Home for the Poor, or some other 
work of piety ». one per cent of the value of tickets handed to the Santa Casa de la Mise- 
ricordia (fig. 385). 
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Fig. 382.°— Paper ticket issued in the event of a traffic stoppage and available for 
another journey within 48 hours (Red. 3/4) — Interborough Rapid Transit Co. — 
Intaglio safety background — President’s signature stamped on. 


Fig. 383. — Conditional refund coupon (Red. 3/4) 


serial number. 


number in State lotteries (*) (figs. 584, 
385). 


(c) In America, refunds of sums in- 
correctly charged or received by the Com- 
panies for services which circumstances 
prevented them from rendering, are more 
usual than with us. 

When an increase in fares was resisted 


Los Angeles Ry. Corp. — Seven-figure 


in the Supreme Court of the United Sta- 
tes, each ticket was provided with a cou- 
pon for a repayment of possible over- 
charge in the event of the action being 
decided against the Companies (?). The 
time limit for the presentation of this 
coupon was relatively long. 


Another case is that of late arrival of 


(1) If the number of a ticket of the Havana Electric Ry. Co. is the same as one in 
the National Lottery drawn on..., the Company will give a whole lottery ticket to the holder 
of the winning number, a half ticket or 40 free rides to the next, and so on, 

Instead of handing 50 Brazilian milreis worth of tickets to a charitable body, the holder 
can exchange them, in Rio Grande, Brazil, for 1/5th of a State lottery ticket. 

The Companhia Cantareira used to organise its own lotteries (fig. 384). 


(2) The Wabash Ry. Co. used to issue on part of its system an : 


bearing the following 


: « Inois Claim Check » 


3 : « This ticket... the above company agrees to pay... before the... 
part of the fare for said ticket in excess of present... 
fore, if and when it is finally determined by 


of statutory maximum charge there- 
the United States Supreme Court that the 


reports and order of Interstate Commerce Commission in Detroit (No. 8083) under which 


said ticket was sold, do not justify collecting of such excess >. 
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crack expresses for which a speed extra- 
fare has been charged and is no longer 
justified. All or part of the supplement 
must be refunded according to the de- 
lay (*). This is why the Companies pro- 
tect themselves to a certain extent, in tim- 
ing the last lap more leniently. 

These refunds are also made by city 
rapid transit Companies. Thus if a con- 
nection is missed owing to a block on the 
line, the ticket becomes valid for 48 


hours for any other journey on the 


9 


system and to any station whatever (*) 
(fig. 382). 


CHAPTER IX. 


MEANS OF PAYMENT. 


A. PAYMENT IN CASH OR ITS 
EQUIVALENT. 


This is the most usual case and no 
comment is needed. It should be point- 
ed out, however, that in order to speed 
up the service, certain ticket-issuing ma- 
chines are also change-giving. We shall 
describe them in Part I (Machines). 
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B. PAYMENT BY VOUCHER. 


Some undertakings sell, at reduced ra- 
tes, booklets of vouchers which entitle 
the holder to a ticket, when presenting 
the vouchers before starting (*). This 
sets an accountancy problem which has 
been solved in two ways. The simplest 
course is to exchange the voucher for a 
special ticket with which the booking of- 
fice has to be provided. Another way is 
to exchange it for an ordinary ticket, the 
voucher becoming a cash item bearing, 
apart from its nominal value, the full 
value of the ticket which is handed out in 
exchange. 

Road transport undertakings have mo- 
dified this system to suit their particular 
needs. Besides reduced-fare singles, 
many of them issue, up to a certain time 
in the morning, vouchers which have to 
be exchanged on the return journey; 
their appearance differs necessarily from 
that of the other tickets (*). 

Booklets of vouchers are also issued to 
officials of such public bodies as are le- 
gally entitled to travel free or at reduced 


(1) The tickets printed by the Woodward and Tiernan Printing Co. of St. Louis, for the 
journey in the extra fare train No. 2, from Fort Wayne to Philadelphia, carried an iden- 
tification coupon to be exchanged by the passenger on his arrival against an extra fare 
refund order issued if there had been a 55- or more minutes delay, and which he handed 
the ticket agent at the arrival station. The ticket bears a list of hours from 1 to 8, and 
the following text « This coupon punched above by conductor to show number of hours 
late will be authority for ticket agent to make refund within 30-days from date of issue 
in accordance with tariff >. 

(2) Interborough Rapid Transit Co. Subway Division (fig. 382) : « This ticket is issued 
because block prevented passengers taking train at this station. It will be accepted for 
one fare to any station of subway division if presented within 48 hours after issue ». 

The « delay check » of the Chicago Rapid Transit Oo. is also valid for any journey. 


(3) On January Ist. 1857, the former Compagnie Générale des Omnibus de Lonawes 
started selling bus tickets in packets, with a 10 p. ce. discount in the £. The sales in their 
Strand office reached 10,000 on the first day. Strictly speaking, they were not so much 
tickets as vouchers of 2 d., 3 d., 4 d., and 6 d. value, but in spite of their elegant engray- 
ing, they were soon discontinued. 

The French Company was turned into an English undertaking, the London General 
Omnibus Co. Ltd., on November 16th, 1858. 

(4) At Manchester, there is space for each day of the week. , The spaces are alternatively 
shown in one of three colours (fig. 283). 


EUV ARAB ALUMINA PILLS 


i 

= 1 
CRUD) 0 PORTADOR RECESERA 4 
OMB. 0 0 | 

| 


10) 
2QE SOLGC 
{8 DE 20400 


Pomona 


1 O On St gw Se 


‘ sii Companhia Viacao Rio-Grandense 
y & UMA PASSAGEM 
é = 7 CIRCULAR 


* Os portadores destes coupons na importancia de vi 
CINCOENTA MIL REIS tem direito a UM QUINTO 

4 DE BILHETE DA LOTERIA DO ESTADO entre- 

\ gue ne escriptorio desta Empreza. (Veja verso) 

SO TLS FP TTS SI Ok 


Fig. 384. — Ticket participating in a lottery. 
(Actual size) — Cantareira and Fluminen- 
ses Oo., Brazil — Illustrated safety back- 
ground — Are perforations. 

Fig. 385, — A certain number of these tickets 
handed back to the Company entitle bearer 
to a fifth part of a State lottery ticket — 
Rio Grande Transport Co., Brazil (Red. 3/4). 

Fig. 386. — Booklet coupon available for one 
section at specified hours (Red. 3/4) — 
Portsmouth Corporation Tramways Cate- 
gory : staff only. 
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rates and tickets of an agreed value are 
given in exchange (*). 

In Holland, Germany, etc., passengers 
frequently pay for their rides by means 
of coupons of various denominations and 
receive instead, countermarks which are 
actually tickets of corresponding value 
and only differ from ordinary ones im 
that the value is nominal instead of 
actual, 


In the United States, the same system 
is widely used for both rail and road 
transport, for which booklets of sheets of 
one-fare coupons are sold to various clas- 
ses of passenger (figs. 387 to 392) 

Bearers, 

Members of the same family, 

Children, 

Scholars or students, 

Company’s employees, 

Workmen. 


Here again, beautiful printing appear- 
ed on the older tickets. It was occasion- 
ally produced by bank-note printers such 
as the Western Bank Note Co., Washing- 
ton (fig. 390), the Hamilton Bank Note 
Co., New York (fig. 391), ete. 


Elementary transport-coupons. — With 
fare rates based on the distance travelled 
there is an equivalence for each class of 
ticket between the distances and the fa- 
res; when either is known, the other can 
be inferred. Series of elementary trans- 
port-coupons under the two forms of ele- 
mentary distance- or elementary value- 
coupon, either contained in booklets or 
in sheets, have therefore been sold at a 
rebate price, the holder having to ex- 


(1) The Portsmouth Guildhall’s vouchers are valid for the staff from 6 Pe iam, jo 8) ey, a. 


(Footnote continued on opposite page.) 
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One-fare card coupons (Red. 3/4). 
Fig. 387. — Travel-element — South Washington Ry. Co. — Lithographed on both sides 
in red and blue — Picture of the Capitol — Signature. 


Fig. 388. — 
Fig. 389. — First Rio Grande Co., 


change the necessary number for the 
ticket he requires (*). 
Elementary distance-coupons. — Many 


Railways issue booklets containing 500, 
1,000, 2,000, 5,000 or 10,000 miles (or 
kilometres) worth of coupons. So as to 
reduce the numbers of coupons to be 
handled, the railways sometimes include 
coupons of 5- or 10-unit value, besides a 


Mahoning and Shenango Ry. and Light Co 


. imterurban zone fare ticket. 


Brazil. lithographed ecard coupon, 


large number of single-unit ones. These 
books are to be found in countries wi- 
dely separated from each other, from In- 
dia to America. 

Various classes of booklets are issued 
to 

Bearer; 

Members of a given family; 

Commercial travellers; 

Or are personal. 


each working day. One voucher 


journey. 


is collected for 


a 1 1/2-d. journey and two for a 3-d. 


At Cardiff. each sheet of the booklets consists of two coupon-vouchers joined on their 


long side. 


The Birmingham Corporation issues 1/2-d. 
(Glasgow), 
The conductor effectually prevents their possible use for any other journey by 


The Central S. M. T. Co. Ltd. 


returns. 


stamping them (as in the « Setright » system) and adding the month, day, 


ber, etc. 


coupon booklets. 


does not issue countermarks to withdraw 


route num- 


At Rothesay, each workman’s voucher entitles him to a countermark valid for a double 


journey. 


months from date of issue. 


(1) In England, these are mileage tickets; 
In Canada the tickets, "printed in two languages, issued in exchange 


line mileage checks. 


in the United States, 


The 1 1/2-d. coupon-vouchers are valid for one journey on one section within 12 


there are even inter- 


for the coupons in books of 500 to 10 000 miles, are « tickets for journey on mileage 


basis >. 
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The shape of the coupons varies. 
Sheets of them may be bound in books 
as in South America (fig. 895). In Ca- 
nada, their appearance is similar to that 
of the British and continental books of 
coupons. 

In the United States and on other rail- 
ways where their methods apply, the cou- 
pons are printed in two or more colours 
on long strips of special paper, which are 
folded zigzag fashion into a thin card- 
board folder cover 5 1/4” by 2 3/4” in 
size, closed with a rubber band (1). The 
length of the coupon strip, including the 
two stubs, is often considerable and rea- 
ches 10’ 6” for 4,000 (?) and 47 for 
2,000 miles (*). 


Elementary value-coupons, in strips or 
booklets, are frequent both in the States 
and elsewhere. The American standar- 
dized books are of $ 15, $ 30, and $ 50 
worth, each containing a certain number 
of coupons of 3 cents nominal value, be- 
sides 1-cent luggage coupons (‘) (fig. 
393). 

Besides full-fare coupon booklets, other 
classes are issued : 

Advertising scrip books, issued free to ad- 
vertising bureaux in the district in return for 
publicity received ; 

Press scrip books for pressmen, generally 
valid only in the district where their paper 
circulates. 

The same system applies to payment 
for the railway’s subsidiary services 
: Luggage service books, value $ 12.50 or $ 25, 
in 5-cent coupons; 
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Lunch tickets in books. value $ 2.50, also in 
\-cent coupons; 


They are also found on interurban li- 
nes, such as the Illinois Traction System, 
which sells $ 10 booklets of 100 coupons. 
Elsewhere, the sheets of coupons are 
bound together (fig. 395). 


ROAD TRANSPORT ELEMENTARY VALUE-COU- 
pons. — During rush hours, it is diffi- 
cult to deal with the traffic, to provide 
all passengers with tickets and more es- 
pecially, to give change. 

The latter drawback is obviated by va- 
rious means, all of which seek to induce 
the prospective passenger to buy tickets 
in advance, either in bulk or in books of 
coupons. But when an entire system is 
involved instead of one line only, the pro- 
blem assumes a different aspect, as ad- 
vance tickets may be used anywhere. 

They must be checked, and when used 
for any journey, must be identified with 
that particular journey, and that one 
only. This is accomplished by the con- 
ductor who overprints them at the time, 
with the data that apply to it only : 

Line; 

Stage; 

Date and time; 

Conductor’s number, and so forth. 

To do this, a suitable system or style 
of tickets and machines whose accurate 


working can be controlled, are required. 


The Klein-Massot cancelling and re- 
cording machine (fig. 397) prints the 


(1) These tickets have been standardised 
check, 


(2) Atlanta and West Point R. R. 


L The cover is in thin cardboard, 
and the excellent quality paper used for the tickets, 16-lb. bond. 


six-ply tough 


BY Valid y. Esters fg 0 pee 
(3) Valid on the Atchison, Topeka and Santa Fe, and the lines of 21 other Companies. 


(4) During the War, the United States R 


forms, sizes and material, 


stripe and their coupons, light grey. 
in red and green respectively, ~ 


ailroad Administration standardiz i 
Theteavereot eae imistration standardized the ticket 
that of their coupons bluish white, the cover 


30 scrip books was to be plain white, and 
of the $ 90 books bearing a vertical grey 


Che cover and coupons for luggage were to be printed 
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Fronts and lacks of finely engraved American one-fare coupons (Red. 4/5). 
Fig. 390. — Washington and Georgetown RK. R. — Engraved by the Western Bank Note 
Co. Company’s monogram on back. 
Fig. 391. — New York and Brooklyn Bridge R. R. — Picture on face. 
Fig. Sue uns Brooklyn Union Ferry Co. — Coupon for foot passenger — Intaglio drawing 
on back. 


necessary particulars on strips of ele- 
mentary coupons, whose value is a com- 
mon divisor of all fare rates. It may be 
necessary to modify this value as circum- 
stances require. 


Each coupon represents a definite 
amount and the passenger tenders as 
many as are required to make up the to- 
tal fare. So that their number be not 
too large, their value is made as high as 
the fares will permit. 


The BOOKLETS OF SHEETS OF COUPONS 
(figs. 400-402) are sold in advance for 
round sums; if any change giving is 
needed, it takes place once for the entire 
oooklet instead of on every trip. The 


passenger thus enters into possession of 
a number of elementary value-coupons 
with which he can purchase transport. 
To avoid fraud, these coupons are very 
carefully printed with lithograph colour 
designs, with the number of the booklet 
and with their own serial number in it. 
There is also a safety background which 
usually consists in the repetition of the 
Company’s name in small type (figs. 401, 
402). One or two colours may be 
used (+). 


The CANCELLING OF THE VALUE-COUPONS 
en route converts them from paper-cur- 
rency into tickets and, having associated 


(1) Waved parallel lines on the Awtotrans- 
ports Ardennais. 
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Strips of coupons (Red. 3/4) 


Fig. 393. — Sheet of lugeage l-cent coupons — United States R. R 
Ohiccea a Burlington and Quincy. 


Fig. 394. — Sheet of family 30-trip coupons — Central of Georgia R. R. 


Fig. 395. — Part of sheet of strip coupons for specified journey — Central Ry. of Brazil 
— Three-colour printing — Outward and return journeys alternated, 


. Administration of the 


them with a particular journey, makes 
them subsequently valueless for any 
other. 


The machine prints simultaneously in 


several rows on all the coupons of a strip, 
but certain particulars are only printe 
on the first one. 


Two figures are printed on the first 
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line on each coupon, the first indicating 
the stage point where the passenger 
boarded the car, the second where he 
alights, together with a very distinct sym- 
bol applying to the latter. Below, on a 
second line, the number of the machine 
is printed on each coupon, and finally, 
on a third line, two figures followed by a 
letter. The figures denote the month, the 
letters, the journey or the time. In the 
case of (st-class coupons, the machine 
prints « 1st-cl. » on the first coupon and 
the remaining particulars on the others. 
As the value of an elementary coupon 
has been chosen so as to be the same 
as the fixed difference between the (st 
and 2nd-class rates, there is no need to 
repeat the wording « (st cl. » on the foll- 
owing coupons whose number is the 


same whether the journey take place in f 
{st or in 2nd class. 2 
The following conventional signs are e 
7 
used a 
First stage : a horizontal stroke; Js 
Second do. : two horizontal strokes: nee 
Third do. : three horizontal strokes; 14 
Fourth do.. : a large 0; 


Fifth do. : a large V. 


HIGHER RATE FOR FARES COLLECTED IN 
THE cars. — In order to discourage pur- 
chasing tickets en route, coupon holders 
travel at a cheaper rate than do others 
who are given differently coloured cou- 
pons which the conductor takes from a 
higher priced roll. Obviously, the cost 
of each coupon must be equal at least to 
the lowest monetary unit such as a sou 
(5 centimes), in France. 


If the rate for booklet holders is 
2X 25 centimes (50 ¢.) for one section; 


3 X 25 centimes (75 c.) for two sections; 
4X 25 centimes (100 ¢.) for three sections; 


then the coupon unit-value bought in the 
car must be 25 centimes + a sou (5 cen- 


VII—5 


Jackson and Chicago Ry. — Com- 


3/4) — Detroit, 


t of years, months and days to be punched, 


lis 


On the cover, 


an strip of mileage ticket coupons (Red. 
azure background 


Guilloche safety 


i 


3 


396. — Lower portion of an Americ 
uny’s name in rec 


1 


Fi 
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Fig. 397. — The @. A. M. P. « Klein-Massot » cancelling and recording machine for use 
with coupon value-elements — Société des Transports en Commun de la Région pari- 
sienne. 


times) — 30 centimes, and the respective 
fares become 


2x 30 centimes (60 ¢.) for one section; 
3 X 30 centimes (90 ¢.) for two sections; 
4 < 30 centimes (1.20 fr.) for three sections. 


DiIvisIoN INTO SECTIONS. — The routes 
being divided into a variable number of 
sections, each coupon represents the fare 
for one section; n coupons are thus ne- 
cessary for n sections, plus a constant a 
as a basis (for general service charges). 
This constant may be of any value and 
may even be nil. 

Several Companies have degressive fa- 
res. The Société des Transports en com- 
mun de la Région parisienne (T.C.R.P.), 
for example, has three rates, the first ap- 
plying for 1 to 3 sections, the next for 
4 to 5, and the third for 6 or 7. The 
lowest rate (1 coupon for 2nd _ class, 


! + 1 for 1st class) is thus increased by 
one coupon, the second by two, and the 
last by 3, and so on, as the case may be. 


REDUCED-FARE PASSENGERS. — When 
special classes of passengers enjoy reduc- 
ed fare (workmen, scholars, cripples, 
night passengers, passengers with lug- 
gage, etc.) books of coupons of different 
values are used, some of them at certain 
hours of the day only. The same number 
of coupons is always detached in the 
same class for the same journey, what- 
ever the rate, but the coupons are taken 
as required, from different reels. 

As the machine supplies a statistical 
record of the coupons delivered by the 
conductor, it is advisable to use the same 
rates, hence the same booklets, for all 
different classes (categories) of reduced 
fares. Differently printed coupons de- 
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LEGEND : 


1. Female of dise for printing the day of the month 
ens). 
2. Spindle of disc for printing the day of the month 
(units). 
3. Spindle of the disc for printing route symbol. 
4. Knob indicating where passenger boards vehicle. 
5. Lever indicating the class passenger travels in. 
6. Lever indicating number of sections to be tra- 
velled. 
7. Operating handle. 


8. Number of the machine. 

9. Ticket counter. 

10. Counter recording number of ist-class passengers. 
5 » » » of 2nd-class » 

12. Slot for insertion of tickets. 

13. Indicator showing the point 
to alight. 

14, Indicator showing the day of the month. 

15. Supporting brackets for attaching to base plate. 

16. Supporting hook for attaching to base plate. 


where passenger is 


Fig. 398. — Details of « Klein-Massot » apparatus. 


ivered to various classes of passengers 
ulow of easy identification during the 
ourney, and yet require but a single re- 
cord. 


When there are but few stages, the ma- 
thine cancels up to three different fare 
‘ates, but should there be more stages, 
hese rates become complicated and one 
mly can be dealt with. The machine can 
iso be provided with a cancellor for 
munching holes in special kinds of ti- 
kets, such as seasons. 


The machine is usually carried on a 
harness. There is no objection, when fit- 
ted to the car, to its being made to cope 
with further requirements even should 
this make it larger and heavier. It may 
be operated by an electric motor. 


CHECKING TRANSFERS. — The time of 
cancellation may take the place of the 
route service number. 


DESCRIPTION OF THE MACHINE (fig. 398). 
On the outside of the case there are 


\°de|'appareil _ _ 
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On the right hand side 


(7) A handle operating the printer; 
(4) A knob indicating the section where the 
passenger boards the car; 


On the left hand side 


(1), (2) and (3) Small ringed recesses pro- 
tecting the ends of spindles with which, by 
means of a common key, the rollers which im- 
print the day of the month on the coupon can 
be set. (The two engraved dises 
bered 0 to 9). 

An indicator showing the route service let- 
ter. 


are each num- 


On the front 


(8) The number 

(10) Indicator 
class passengers carried; 

(11) A similar indicator for the 2nd class; 

(9) Indicator 
coupons cancelled; 


of the machine; 


showing the number of Ist- 


showing the total number of 


On the rear face 


(6) Handle, whose position varies with the 
number of stages the passenger travels; 

(5) Handle occupying one of two positions, 
one when Ist, the other 2nd-class tickets; 

(16) Supporting bracket; 

(14) Indicator showing the day of the 
month. 


ae HOG OSHTOss 706 | 706 | 


quankieme _ _ _ f 
oe “feey, Poe px Se jelee de la course 
: ee | 

Se mu ; 3 : 

_ Hig. 399. — Explanation of symbols printed 
on the tickets by the machine. 
Heplanation of French terms : 

N’ de la section de descente = section where passen- 
ger alights. — N° de la section de montée = section 
where passenger boarded vehicle. — N° de Vappa- 
reil = No. of machine. — Quantiéme = day of 
month, — Symbole de la section de descente = 

sign indicating section where passenger alights, — 
Lettre de la course = route designation letter 
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On the upper face 


(12) Slot whose length depends on the num- 
ber of coupons to be cancelled; 
(13) Indicator showing the point where the 


passenger alights; 


On the lower face 


(15) Two carrying brackets. 


Recs eee 
is Hpeeees 9}.4ined Solquon SEY ; 
|| SOO DUpUai {9 jUaWSIOd Np sAnaud | 
i] O| O4anyysuos eBpjsoduico ne] | 
il sokbd 0 xud 9] supp sz'0 sdjapo | 
fA ji. nb SjayOY Sp OID unarooau | 
fio @pulg oes at us 2 Hea 


EI Chive Gneno HUIOT Ane : 4 
a > | £ 
aoe Bape aan biokicne saul ous ane j 
Suit eaiaiil saves” i 
ne 


PPS SOSS v 


ig. 400. — Cover of a booklet of « Klein- 


Massot >» value-coupons (Red, 3/4) — Por- 
traits of French celebrities. 
OPERATING THE MACHINE, — On starting 


the machines are adjusted so as to in- 
dicate the day of the month by means of 
a key applied to the spindles (4) and (2); 

(1) operates the tens, (2) the units. Be- 
fore leaving the terminus, the route de- 
signation letter is changed by means of 
spindle (3); knob (4) relating to the sec- 
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Value-coupons (Actual size). 


Lyons Municipal 
single coloured on the latter, 
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fi re ar 

O2T: 

Fae 

rs 

2. 
Figs. 401 and 402. — Paris transport and 
Bicoloured safety background on the former, 
Fig. 403. — English thin card value-coupons. 


tion where a passenger boards the vehi- 
cle is set so that the figure 1 is on top. 


When about to check 2nd-class passen- 
gers, the conductor pushes handle (5) 
upwards which is its position for this 
class. The coupon having been tendered 
to him, he moves handle (6) according to 
the number of stages the passenger wants 
to travel. Indicator (3) shows where the 
passenger is to alight and the length slot 
(12) having opened a certain distance 
tells him how many coupons should be 
cancelled. The turning of a handle prints 
(and therefore validates) the coupons 
which he hands back to the passenger. 


When he next enters the 1st class com- 
partment, the conductor lowers handle 


Hlectrobuses coupons — 


(5) which increases the opened length of 
slot (72) by the size of the extra coupon 
or coupons corresponding to the fixed 
difference in price between the two clas- 
ses. 

Whenever another stage is entered, he 
turns knob (4). 

At the end of the day, the statistical de- 
tails of the number of coupons dealt with 
and the number of (st-class and of 2nd- 
class passengers are all read off on indi- 
cators (9), (10) and (17). 


This is how the system works on a 
couple of Transport undertakings. 


The T. C. R. P., Paris. — So that the 
cancellor carried by the conductor should 
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be simple, light and compact, the Com- 
pany has restricted the number of fare 
rates. In maintains two classes (1st and 
2nd), and has limited the maximum 
number of stages of any route to 5. 

The rates for 1 to 5 sections need 3 to 
8 coupons in (st class, and 2 to 6 in 2nd, 
including a basis of 2 and 1 coupons res- 
pectively to start from. 

The machine can cancei up to 8 cou- 
pons at a time; it records the total num- 
ber cancelled, the number of (st and of 
2nd-class passengers. It weighs 4 lb. 
(1.88 ker.), being 7 1/4” (185 mm.) long, 
2 3/4” (70 mm.) wide and 5 5/16” (435 
mm.) high. 


At GRENOBLE, books of coupons pur- 
chased in advance are sold with a reduc- 
tion of 20 p. c. on the usual fares. Crip- 
ples, members of large families (both at 
any time of the day), workmen, Compa- 
ny’s employees, scholars (all these at cer- 
tain times only), travel at half-price, The 
value of the elementary-coupons is 20 
centimes in booklets, or 25 when pur- 
chased in the cars. There is but one 
class of travel. Two coupons are can- 
celled for a two-stage journey, three for 
more. 

The sectioning of the suburban routes 
is degressive on the basis of 1 to 5 km. 
(0.62 to 3.1 miles) a section, starting 
from 35 km. (21.7 miles), so that 16 cou- 
pons are needed to pay for a 50-km. (3 
miles) run. 

Coupons sold in the cars are green, 
booklet coupons are red, and half-fare 
ones, maroon. 


OTHER UNDERTAKINGS. —- These scrip 
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elementary-coupons were first used in 
Paris. A number of other Companies 
followed suit (‘). The Liége United Trys. 
Co. uses similar, but slightly larger ones. 

In England, strips of coupons are also 
to be met with, but the principle is not 
the same, hence cancellation differs also. 
The coupons, which are somewhat lar- 
ger, have a nominal value of 1 d., occa- 
sionally of 1/2 d. each (?) (fig. 403), 
and the requisite number is detached on 
each trip, but they are not overprinted 
in any way so as to identify them with 
any particular journey. 


Cards with elementary-value spaces 
are sold in Vevey with a 20 p. c. rebate. 
They have a number of sectional spaces 
of 5-centime nominal value each, num- 
bered 1 to 50, which correspond to the 
fare sections (fig. 404). 

A single perforation cancels all lower 
numbered fares. 

The method is ingenious, allowing the 
Company, at it does, to cancel progres- 
sive fares at a single cancellation as easi- 
ly as if uniform fares applied. 


Payment by « stamps ». — This very 
special method of payment is used both 
by railway and urban transport systems 
but only, we believe, when paying, in one 
or several instalments, the price of ¢ 
series of journeys such as season tt 
ckets, ete. 

It is used in Belgium for kilometria 
(mileage) books sold in advance. The 
stamps taken from them are exchangec 
at the booking offices for tickets equa 
in price to their face value (fig. 405). 


(1) At Calais, Grenoble, Livry, Lyons (Hlectrobus Municipaus), Tramways de Nice et 
du Inttoral (Nice Division), Autobus VOrientale, Nantes, (Hlectrobateaux), Société Versail-| 


lawise de Tramways, Tramways de Rowen, 


whose elementary coupons are valid for 
2 


Auto-Transports Ardennais, Transports COitroén, 
} j l-fr. stages. 
(?) Barton lines, Potteries Electric system. 


| 
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Tramway Vevey-Montreux-Chillon-V Villeneuve 
Abonnement au porteur de 50 cases de 5 centimes 4 
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Fig. 404. — Rebate card with sectional value spaces (Red. 3/4) — Vevey-Montreua-Chillon- 
Villeneuve Tramways — Punching cancels all lower numbers. 
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Fig. 405. — Sheet of value « stamps » from a 10 000-km. 
(6 200 miles) booklet (Red. 3/4) Belgian National Rys. Co. 
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Voor zeget 


Voor vegel 


ie anes 


Pot 
So aie 
Voor gegel 
ee. 


4s 


Voor zegel 


Fig. 406. — Daily season, payment being 
made by affixing receipt-stamps (Red. 1/2) 
Arnhem Municipal Tramways. 


Certain Dutch Companies issue free 
season ticket blanks provided with spa- 
ces for affixing 25-cent stamps sold at 
the Company’s offices (1). All-day free 
travel is secured after the first conduc- 
tor has cancelled a stamp stuck on the 
card (fig. 406). 

These stamps are but a means of pay- 
ment whose purchase power is restricted 
to the purchase of transport. 


C. PAYMENT BY TOKENS. 


This method has long been used by 
transport undertakings. The very first 
horse-drawn tramways applied it as long 
ago as 1792 (see p. 270/54), and we have 
mentioned examples on the very earliest 
steam railways (*) (fig. 130). Tokens 
have gradually been abandoned but were 
re-introduced in the late eighties by the 
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Fig. 407. — 1/2 d. early celluloid token (Ac- 
tual size) issued by London County Coun- 
cil Tramways Dept. in 1889 — Hole in cen- 
tre: 

Fig. 408. — White-metal token issued by the 
Indianapolis St. Ry. Co., United States — 


Available for one fare — With holes (Ac- 
tual size). 
Fig. 409. — Card token, value 5 centimes, 


issued during the War, owing to shortage of 
bullion, by the Mons District Tight “Rys. 
(Actual size) — Safety background. 


tramway Companies. They sold in advan- 
ce at bargain rates, rolls of celluloid (*) 
(figs. 44 to 44 and 407), or light metal 
tokens (*) whose nominal value corres- 
ponded to the fares. Not only did the 
public appreciate this facility, but these 


(1) At Arnhem. 

(2) London and Greenwich Ry., 1837. 
(3) See pages 243/27 and 244/28. 

(4) Pages 270/54 and following, 


JuLy 1938 


light, clean tokens were preferred to the 


dirty and bulky coppers, even if these | 


happened to be handy when they were 
needed. 


Fig. 410. — Warrant card good for a journey 
between Paris and the Emperor’s seat (Red. 
1/2) — Issued by the Lord High Chamber- 
lain’s Office, French Second Empire — 
Bears the Emperor’s crest. 


pons and tokens, both circular and rec- 
angular, appeared (fig. 409). 

Even now, the use of white-metal 
okens is very general in the States, and 
netal tokens are occasionally to be found 
n Europe as well (*). 

Certain Companies had special tokens 
nade for persons entitled to use them 
‘figs. 184 to 136) (?), and issued special 
ountermarks against them. 


D. PAYMENT BY WARRANTS. 
As it is not possible to supply the staff 
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Owing to the dearth of smail | 
coin during the World War, card cou- § 


Fig. 411. — Ticket surcharged with transport 
tax stamp (Red. 3/4) — Belgian bus ser- 
vices. 

Fig, 412. — Ticket issued during the infla- 
tion and sureharged with a figure without 
indication of currency unit (Red. 3/4) 
Aix-la-Ohapelle Light Rys. — Lists of days, 
hours, and half-hours. 

Fig. 413. — Value given in currency of Po- 
wer in occupation (Red. 3/4) — Verviers 
Tramways. 


with information on the Company’s cur- 
rent accounts, all that is done is to send 
lists of concerns whose requisition or- 


‘(1) Brass tokens are used in Budapest for short trips and are available in special 
cars or special compartments of ordinary cars marked accordingly, whilst paper tickets 


serve other purposes. 


The tokens are collected when boarding the cars; if a further sec- 


tion is travelled, another token is thrown into a collector box,’a bell ringing each time. 
These tokens are on sale everywhere, and no « K » car can be boarded without them. 
When necessary, further issues take place, as happened in 1933 and 1936. 


(2) Bradford Corporation. 


(3) Tramways de Nice et du Littoral (fig. 141). 
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Fig. 414. — Duplex ticket from the Nwmerus 
Co.’s « Controlex » machine (Red. 3/4) — 
Interperforated fare scale and supplemen- 
tary values to facilitate checking — Spe- 
cial machine stub perforation. 


Fig. 415. — Envelope for tickets, Paris 'Nord- 
Sud Underground Ry. (Red. 3/4). 


Fig. 416. — Ticket with-two fares, one for 
week days, the other for Sundays and pu- 
jayhive, laveliialenysy (laveols yh) I ya el (eh 
Rome Three serial numbers — Compa- 
ny’s coat of arms, 
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ders may be honoured. These are chiefly 
State or Municipal administrations, other 
Transport Companies or Railway Agen- 
cies, Whether the tickets they are to is- 
sue come under the Company’s full-fare 
or reduced rates, or are even to be issued 
free, is stated on the warrants. The only 
point that concerns us here is that actual 
tickets can be so issued (fig. 410). 


On acceptance of the order, the rail- 
way clerk issues the tickets against the 
warrant, the reduced rate to be applied, 
if any, having been stated on the war- 
rant. 

The French Companies have special 
printed forms for the more usual reduc: 
tions such as special single or return 
journey warrants at half-rate or at mill- 
tary transport rate, etc. 


CHAPTER X. 


ACTUAL PAYMENT. 


1. Fares. — INDICATION OF THE FARE OF 
tickets is usual, but this is not a hare 
and fast rule. After having appeared or 
the earliest railway paper tickets (figs 
56-184), and occasionally on the first Ed 
mondsons, they soon disappeared (figs 
54-57). Towards 1852, the North Easter 
Ry., then the London and South Western 
again printed the fare on their tickets 
but it was only in 1890 that it becam: 
obligatory to do so. 


Even nowadays, the fare is not state 
on all tickets. This is the case when pri 
ces fluctuate with the exchange rate, an 
with blank tickets whose price differs ac 
cording to the use they are put to, an 
which have to be filled in by hand. 

A few early tramway paper ticket 
showed the fare based on a multiple o 
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the unit rate (1). Others quote extra toll 
fares (*) which railways usually include, 
as they do landing fares, in the total 
price they request. 

To avoid the handling of small change, 
calculated fares are usually made up to 
round figures, but even this is not al- 
ways the case and curious fractional va- 
lues are occasionally to be met with, par- 
ticularly on road transport tickets, such 
as 8 and 16 centimes on the original 
Liége Tramways, 12 centimes in Louvain 
and, at the present time, some quite pe- 
culiar values in books of coupons issued 
at reduced rates, such as 16 2/3 pfennig 
at Frankfort and 3/4 d. at Bridgeford. 

The War and military occupation ne- 
cessarily caused monetary upheavals. Fi- 
gures 78 and 413 show a Belgian Ed- 
mondson railway ticket and a Verviers 
Tramways paper one, with fares in Ger- 
man currency; figure 442, an inflation 
overprint, without any designation of 
currency, and figure 505, a Viennese 
tramway ticket whose 20 or 30 groschen 
had become 1500 crowns. 

Curiously enough, certain Swiss tickets 
still quote currency in rappen instead of 
centimes, which have long taken their 
place (*). 


SEVERAL FARES ON ONE TICKET, — The 
most common occurrence concerns the 
so-called Belgian method of Edmondson 
half-fare tickets, which can be issued in 
two portions for children. Each of them 
bears, besides full fare, the reduced price 
at which it can also be sold (figs. 194- 
201). 
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Elsewhere, other expedients are used, 
all of which mutilate the ticket in some 
way which reduces its size and makes 
fraud impossible. In England, segments 
of the lower portion are punched out 
(figs. 165, 236 and 2387). In America, 
the paper tickets nearly all have a space 
marked « child » or « half rate », which 
has to be punched when the ticket is is- 
sued at 1/2 fare (fig. 254). 


In other cases, particularly with road 
services, the Companies charge increased 
fares on Sundays and public holidays. 
When the same tickets are used, both fa- 
res are printed on them (*) (fig. 416). 
This does not complicate the accountan- 
cy, which is based on the numbering of 
the tickets. 

There are also, as we have seen, tickets 
bearing a list of possible fares from 
among which the one applying to any gi- 
ven journey has to be selected. This is 
done by perforation, or division of the 
ticket between two fare marks (« talon- 
valeurs » = value-scale ticket stub, pp. 
308/100 et seq. 

This method is sometimes used in con- 
junction with the former; the fare list 
then comprises a series of double values, 
each showing the fare to be charged on 
weekdays and on Sundays (fig. 414). 

Similar lists appear on Italian Ed- 
mondson and paper tickets, the two series 
of fares applying to alternative starting 
places, or concerning different tariffs. 


PRICE OR FARE ALTERATIONS. — It is 
wasteful to have to destroy the stock of 


(1) At Hamburg-Altona, « twice 6 = 


o 


for crossing the Boverie bridge. 


10 pfennig » (Centralbahn Ges.). 
(2) Liége tickets of 1880 used to cost 8 centimes for a 1l-km. ride plus 3 centimes toll 
This supplement was shown on the back. 


(3) Swiss Federal Rys. (fig. 269); Lucerne Tramways. 


(4) At Lyons 


Milan 5 and 10 centesimi. 


10 centimes during the week, 15 on Sundays and public holidays. At 
The lower fare was also charged during certain hours of the ’ 


day, the cars in which it applied being specially marked. 
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Various Edmondson tickets (Red. 4/5). 
Fig. 417. — Special tax ticket — Belgian National Rys. Oo. 
Fig. 418. — Through ticket showing portion of fare apportioned to each of the Railway 
Administrations and distance travelled on each — Company’s name in two languages — 


Red stripe signifying, accordine to the « International Convention » 


trains >». 


« good for all 


Fig. 419. — Receipt for Swiss exchange payment covering fare paid in French franes. 

Fig, 420, — Ticket with fare stated in two currencies — French franes and equivalent 
marks — One of special trough tickets issued for each foreign system — Hole and Com- 
pany’s name in centre — Detachable stub including repetition of fare for use when 


issued to a child. 


Fig. 421. — Subdivision of price showing 
apportionment to Railway Company and 
Government — Central of Uruguay Ry. 


tickets in hand when fares are changed. 
Their nominal value is accordingly alter- 
ed by overprinting, perforation, or some 
conventional sign which will show the 
passenger that a change, whose particu- 
lars are posted up in the cars or at the 
stations, has taken place. 

Continental Road Transport Compa- 


Fig, 422. — Insurance ticket, Brecon and 
Merthyr Ry., Wales — Cireular segment 
punched out of upper border to distinguish 
it from the others. 


nies often punch the tickets with a star, 
or cut off a corner, or otherwise muti- 
late them when fares are changed. The 
French Est Ry. printed a clover or sham- 
rock on them for the same purpose. 

It is advisable, when fares are altered, 
that the passenger should know that the 
Company is within its rights when re- 


ae 
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quiring him to pay a different price to 
that appearing on the tickets. A  state- 
ment such as « relévement compris » 
or « R. C. » in France (') or « revised 
rate » in England, is frequently added to 
the letterpress. As with its overprinted 
tickets, the Est’s shamrock is printed on 
some of its tickets (fig. 651). 


VARIABLE FARES ACCORDING TO TRAFFIC 
RESULTS are applied by the Portuguese 
Northern Ry. since August, 1937, to 
its weekly workmen’s tickets. It hit on 
the ingenious plan of using part of the 
increase in receipts from tickets sold in 
the preceding week to pay the holders a 
bonus. This incited them to remain faith- 
ful to the Company and even to try and 
entice their fellow workers away from 
the road transport competing services, so 
that the sale of tickets should increase 
and they should get a larger bonus. 


When sales rose, the receipts R from 
weekly tickets sold at any given station 
also increased; the Company was satisfied 
with retaining a part of this increase 
14 
\m 
In this way past takings are maintained 
with the prospect of seeing them im- 
prove. 

The value m was fixed at 2 (half the 
increase of the receipts). The price of 


‘ m—1 4 
), leaving a RK for the patrons. 
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the tickets p would be brought to p’, 
these elements being connected by the 
formula 


ONS) ea ONE et O70) 


in which 


N. is the number of passengers before the 
introduction of the system; 

n, the number recorded during the week; 

p’. the price of the ticket which has to be 
determined ; 

p, the basic price according to the original 
rate. 


The new price of the ticket is then gi- 
ven by the formula (?) 


f N + 05 n 
p= —___ 
N+ 7 


xP. 


The difference (p-p’) is easily arrived 
at after the Wednesday of any week. But 
it is not credited to the passenger until 
a week of grace has passed; if he ceases 
to travel by rail he loses the bonus for 
the last week he travelled by rail, as it 
is deducted from the price of the ticket 
for the following week only (*). 

A curious fare anomaly can arise from 
the fact that a nearer station might sell 
fewer tickets than another further out, 
and thanks to the bonus the former’s 
ticket would be dearer than the latter's. 
To avoid this, the stations are grouped in 


(4) P. L. M. Ry. (P. 2. 


1936); French Nord Ry. 


(2) In practice, rates are calculated beforehand and give the value of NV for each sta- 
tion and values of p’ for 6 cases corresponding to 10 :p. c. variations from 1.1] N to 1.6 N. 
The exact values deduced from the formula. have been slightly departed from, but not sut- 


ficiently to affect results. 


(3) The stations exhibit notices showing : 


The number of the last ticket sold the previous week; 
That of the last one sold during the current week; 


The number of tickets sold; 


The amount of bonus available for distribution. 


The station staff note down the number of tickets sold, with or without bonus, as well 
as the number of supplementary fares as between authorised workmen’s trains arriving 
at Oporto before 9 a. m. and leaving after 5 p. m, and non-workmen’s trains, i. e. the dii- 
ference, in each case, between the basic rates and the general fare rate. 
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zones (of two stations each in this in- 
stance) for which separate fare scales are 
used in the calculations, but the number 
of passengers is totalised. The variation 
in ticket prices for the stations in one 
zone is the same as for an isolated sta- 
tion, but it varies with the number of 
weekly tickets sold by the two stations 
in that zone (*). 


2. Taxes and dues. — In many coun- 
tries, the price of the tickets includes 
Government taxation. Occasionally, as in 
Belgium (?) and in Spain (*), special tax 
tickets were issued by the Railway Com- 
panies (fig. 417), for it was decidedly to 
their advantage to show that part only 
of the price of the ticket was retained by 
them. Elsewhere, a notification such as : 


« T. C. > (taxe comprise = tax included) 


was added (*). 
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The nature of the taxation may even 
be specified; thus Uruguyan tickets bear 
the inscription 


« Tax imposed by 
total so much » (fig. 


law, representing 0.07, 
421), 


Spanish tickets state 


« Fare including 15 p. ¢. for tax and (duty) 
stamp >. 


And some Paris-Orléans tickets were 
marked : 


« Tax of 32.5 p. ce. included » (fig. 301). 


Several Railway Companies even separ- 
ate the constituent parts of the amount 
charged, as 1 fr. 25 + 0 fr. 80 on the 
French Est Railway; in Italy and Brazil 
so much is specified for the ticket and so 
much for Government tax (°). Formerly 
in Russia, as in America during the 


(1) The following is a numerical example : 


Zone No. 2: 


Crestins (10 km. from Oporto) 
and Pedras Rubras (11 km. from Oporto). 


CRESTINS. 


PEDRAS RUBRAS. 


| QUANTITIES. 
Price 


(Eseudos), 


Basic number ; 130 . 10.55 
Tickets sold 

i. Sur a, Se ee ee 9.95 
| L5G" ae ieee, oe esd ee 9.30 

Ci ee Oe oe ee Pra 8.90 
(Sev O29. aie wie menace me 8.45 
| De MRR a olen at em A fs La 8.15 
Ley 208' Aree, \eebeere.2. Ory ar 7.85 


NN 


Value of Value of 

ticket for Price ticket for 

peti (Eseudos). | er 
— 11.60 — 
0.60 10.95 0.65 
1.25 10.25 1.35 
1.65 9.75 1.85 
2.10. 9.30 2.30 
2.40 8.95 2.65 
2.70 8.60 3.00 


(2) A royal decree of March 14th, 1933, imposed a tax of 10 centimes per journey. 
(8) In Spain special tickets have been issued for <« treasury tax >. 


(4) P. DL, M., Prench Nord Ry., P. 0., ete. 
) Leopoldina Railway Co. 
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aie 022.2426 
by 
sf] meAhis train oniy. 
JoorhormoP. ic. 10s 1.00 7.00 
Car Attendant wil ie yoreller 1.95 1.25 
0 1 3 Fe, | takelup this Ticket. Gen’) Passenger Agent, 1.50 1.50 
ent nis 
>, SERVAREM ESTE yoy F 
pie. aa == Parlour ear (saloon) paper ticket (Red. 3/4) — Pere Marquetie R. R., United 
amount to be collected have to be punched — Printed on paper 


esiously ‘rpretied” with a State internal revenue documentary stamp. 


Fig, 424. — Duty stamp, Oarris de Ferro Co 
War, a complete scale of rates and taxes 
was printed on the tickets (fig. 257) (*). 
Similarly, certain supplements issued 
by the International Sleeping-Car Co. 
used to show both the amount of Govern- 
ment taxation and the sum or percentage 
which had to be handed over to the Rail- 


., Rio de Janeiro (Red. 3/4). 


way Company over whose metals the cars 
ran. 

On light railways and road transport 
lines, the tax is frequently collected be- 
fore issuance of the tickets; they are sur- 
charged to show it (*) (fig. AAA). 

Other Companies, who have an account 


(1) The duplex tickets supplied by Poole Bros., 


of Chicago, to the Terre Haute, India- 


napolis and Hastern Traction Oo. used to bear a list of the fares in dollars, dimes and 
cents, with a table of the « War tax schedule » showing the corresponding amount of 
tax for each fare (fig. 257). 
(2) In Belgium, Germany, ete. Such stamps generally have a double circle with inscribed 
text surrounding the Belgian lion or the German eagle. 
They are also. to be met with on some mountain lines, 
At Frankfort the tax was 10 pfennig per ticket. 


such as the Malbergbahn. 
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with the public treasury, make advance 
deposit payments and state so on their 
tickets (1) (fig. 526). 


Recerwr stamps. — In addition to the 
transport tax, tickets are liable in many 
countries to a stamp duty. Adhesive 
stamps must sometimes be affixed, either 
before or after printing, the former pro- 
cess being used in the United States, the 
latter in Newfoundland (figs. 423, 297), 
Italy, Austria and Rumania, where the 
stamp is stuck on when the ticket is 
being issued. A fixed duty is generally 
charged on free passes (*). Many French 
Railway tickets bore the words « (duty) 
stamp included ». 


3. Rates of exchange. — One of the 
most important of the pecuniary ques- 
tions is that which concerns rates of ex- 
change. International tickets have avoid- 
ed it when they have been able to, stating 
separately the distances travelled on the 
home Company’s lines and on each of the 
foreign ones (fig. 418), and the fare ac- 
cruing from each of them. 

When exchange was stable, it was pos- 
sible to pay at will for a railway ti- 
cket (*), and even some light railway 
ones (*), in the currency of any of the 
countries passed through. The amount 
to be charged was sometimes shown in 
two of the currencies (fig. 420), or else 
in one of them only with a rider stating 
that the fare could alternatively be paid 
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in the other (°). This was no longer pos- 
sible when rates of exchange became lia- 
ble to sudden or frequent fluctuations. 

In pre-War years, Brazialian fares were 
frequently based on the owning foreign 
Company's currency and were changed 
for each penny variation of the milreis, 
whose sterling exchange was taken as ba- 
sis. To avoid frequent alterations of 
fares, the staff were provided with com- 
plete tables of rates for each of the more 
usual sterling values of the milreis. No 
prices appeared on the tickets, but pa- 
trons might check prices in fares lists 
which the station authorities placed at 
their disposal. 

Since the Armistice, similar methods 
have had to be adopted elsewhere. The 
International Sleeping-Car Co., for exam- 
ple, still shows on the supplements issued 
in some of its trains (*) a double entry 
table giving the fares to be charged be- 
tween all the stations served, but no fa- 
res are now printed in them (fig. 426). 
The conductor writes in the sum he col- 
lects, taking the rate of exchange into 
account. 

So too, certain Administrations issue 
special tickets to rectify the effects of the 
exchange. The Swiss Federal Rys. issued 
Edmondson receipt tickets for the fare 
in French francs from Geneva (Corna- 
vin, the P. L. M. station), to the La Plai- 
ne (frontier) station. The rates of this 
section of Swiss line, worked by the 
(French) P, L. M. Railway were esta- 


Transports Citroén, 


( 
the frane was taken at 47 cents. 
as equivalent to 4 cents. 

( 


ritory, francs were substituted. 


Old tickets of the Ostend-Dover route. 
On the line from Schoondijke to the Belgian frontier, where the tickets stated that 
In the triangular table of values, 10 centimes was given 


The old Alsace-Lorraine tickets shew the fares in marks. 


(1 
(2) Kor example in Italy, 0.75 lira for 3rd class on a free pass up to 150 km, (93 miles). 
(3) 

} 


On the cession of the ter- 


(6) The « Blue-Bird » and the « North Star ». 
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blished at that time in French francs, 
although the Swiss fares which obtained 
on all railways of the Confederation ap- 
plied; the special tickets we are dealing 
with were the means of arranging mat- 
ters. 

In Hungary, there is a difference be- 
tween the internal and external rates of 


Hibland Bale . 


jous and ao referred tw in th 
‘Tat >. Bas is howe Fate ah ot tho cre stare Ce 
riktory éu whose. Ww Hess 
oats: it is available; and tho oldie ae, Dele th 


to be liable for any joss, daziage. injury, 
Hs sing OF their suspect 
Sith , 


tye 
ae 
Ege 
eS 
Ee 
me 
2 
TF 
E- 
‘ 
of 
ES 
age 
a} 
c 
ae 
Be 


No, 
TROUGH | TOURIST, TICKET. 
PERE RES EE WEEE : 


Available for one Person for ane Journey ot : 


have mind Of se 3 


EEE EEE ESE PAE EAE Sage i 2 


where ihe tantaey is 4 tin 
R Raihway Vermini in 


igigen up, sehen raqairet. ” 


stainshie by Taisar or. ce 


vinape nites Dine Aybles and Notices 16 hes 
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exchange, resulting in a serious disad- 
vantage to the Hungarian railways when 
international ticket matters are being ad- 
justed. To avoid this, a special coupon 
is included in the books of combined 
coupons giving the percentages to be ad- 
ded to the rates of the exchange of each 
country concerned; this extra sum, paid 


a 
f Compagnie Internationale des Wagons-Lits 
toa el des Grands Express Européens 


Internativtiate Maatschappij der Slaapwagens 
en der Groote Encopeesche Snettrelnen’. 


Train Pullman —s Patlman Trein 
} sO1SEAU BLEU» - - «BLAUWE eee 


Y youre 
_WAGEN 


ROOSENDAAL 


th aaYe 
DEN HAAG 


[ mt |S ANSteRDaM: 


Indiquer by ierare to somme payée 
a_wonnale de palewen) a , 
puree eb Creat f : 
Hicronder (e vermeiden het bedrag (In de 
feldswancde van het tarlef) do! door 
feiziger moet worden belaald en is bet _dsaron 
‘heirekking hebbende vakje te kuippen. 


Francs francais - 
Fransche franken 


Franes belpes 
Belgische franken 


Ee en ees 
2) 3} 4] 617 

Qa) Toi [| a 

riz} in| 19 | 20] 21 [22 23] 24) 

25 | 26 | 27 | 28 | 20:| 30 | 31 | 


pat fal] vy vi 


jours 
Dagen 


Mois 
| Maanden vut [vice] x] x [xt xm 
Série. 
5 Reeks FB N? 054 j 
se Coupon ES a remettre au veyageur. , 


Koupon B arn den reiziger af te geven. 


Pe 


Fig. 425. — Outward portion of blank through tourist return, issued by the Midland Ry. 


(Red. 


Fig. 426. — International Sleeping-Car 


Cows supplement paper 


3/4) — Triangular coupon to be punched out when used for children. 


ticket for « de luxe » 


train (Red. 1/2) — With double-entry table of fares (left out) showing supplements to 


be charged between the various localities served — The number of the ear, 
made, the currency used for payment, the month (in Roman figures) 


shown by perforation. 


VII—6 


the journey 
and date are all 
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by the passenger when buying his ticket, 
is credited when the adjustment is made, 
thus allowing the Hungarian railways, 
without loss to themselves, to settle the 
amounts due to foreign lines. 

The Association for the Issue of Com- 
bined Coupons formerly quoted the rate 
of exchange applicable to the various Ad- 
ministrations on the franc-basis. The 
rate of a currency, in gold-francs, was 
equal to its rate in French francs divid- 
ed by 4.9249 to which the rate in Bel- 
gian francs, divided by 9.6368 has been 
substituted. 

In spite of this, and as a convenience 
for the staff, the price of international 
journeys is subdivided, and on some 
tickets the fare for the journey in home 
territory is shown separately from that, 
or those, of each foreign one. 


4. Insurance. — A special class of 
tickets covering insurance against per- 
sonal risks, and luggage insurance tickets 
are still to be mentioned. 

In addition to the insurance Compa- 
nies, who work in close association with 
the railway Companies, some of the lat- 
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ter assume the risks involved and issue 
special tickets to cover them. This is an 
important question because, in exchange 
for reduced fare concessions, the Com- 
panies generally stipulate on the ticket 
that they decline all liability in case of 
accident whatever the cause. In other 
cases they expressly limit their liabili- 
ty (1). The issue of an insurance ticket 
offsets this justifiable limitation. 

These special insurance tickets ob- 
viously cover loss and damage caused by 
train accidents only. The Great Western 
Ry.’s tickets, which cost 2-d., actually con- 
stitute an insurance policy guaranteeing 
the holder £ 500 in case of death, £ 3 per 
week in case of total incapacity or 45 
shillings per week for partial incapacity 
(fig. 422). A 6-d. insurance ticket cover- 
ing a return journey in a passenger car- 
riage ensures double these benefits. Most 
of these are Edmondson tickets with a 
semi-circular segment cut out of the top 
border. 


The Paris Nord-Sud Railway issued 
tickets in a special envelope which it- 
self constituted an insurance policy 
(fig. 445). 


(1) The Midland Ry. limited it to € 100 in the case of workmen’s tickets. 


(To be continued.) 


[ 628, 252 ] 


The new F.S. (Italian State Rys.) device for varying 


the brake gear ratio, 
by R. MARIANT and M. FASOLI, 


Engineers of the Italian State Railways, Mechanical Engineering Department. 


(Rivista Tecnica delle Ferrovie Italiane.) 


A description of an apparatus for varying the brake gear ratio, which has up to 
the present given very satisfactory results on both passenger and goods vehicles of 


the Italian State Railways. 


The necessity for being able to vary, 
under given conditions, the brake gear 
ratio has resulted in various more or less 
practical solutions based on different 
working principles. 


* 
* * 


These different principles consist in 
causing the following factors to vary : 

— either the maximum pressure which 
may be realised in the brake cylinder ; 

— or the number of brake cylinders in 
action; 

— or the brake gear ratio. 

This latter principle is the one which 
has, of late, received the most attention, 
because it tends to simplify as much as 
possible the pneumatic portion of the 
brake equipment. 

Decisive evidence regarding this was 
given during international trials of the 
« Breda » brake, in the course of which, 
for the first time in international tests, 
the brake force prescribed for the load 
was obtained in an accurate manner by 
the use of an apparatus employed to vary 
the brake gear ratio. 

With such an apparatus, however, as 
with others of the same type, the regula- 


rity of operation is subject to the foll- 
owing conditions : 

— either the apparatus, with suitable 
degrees of play, allows practically equal 
piston strokes to be realised in the two 
positions, « Empty » and « Loaded », in 
which case the brake gear must be provid- 
ed with a dual purpose regulator, i. e. one 
which prevents the piston from making 
a stroke shorter than a determined length, 
as otherwise a short piston movement 
would produce a braking force corres- 
ponding to the « Loaded » position, even 
whilst the apparatus is in the « Empty » 
position, with the undesirable effect of 
locking the wheels ; 

— or the apparatus provides for two 
distinctly different piston strokes in the 
two positions, « Empty » and « Loaded », 
in which case, in order that the times of 
filling and discharging the brake cylin- 
der should remain the same in the two 
cases, it is necessary, for the two posi- 
tions, proportionately to vary the inlet 
and outlet orifices of the brake cylinders. 

When vehicles have to be provided at 
the same time with the two devices, 
« Empty-Loaded » and « Goods-Passen- 
ger » (which vehicles necessarily repre- 
sent a very high percentage of all covered 
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vehicles in the stock), the inlet and outlet 
orifices of the brake cylinder must lend 
themselves to modification both for 
changing from « Empty » to « Loaded » 
and for changing from « Goods » to 
« Passenger », which will obviously give 
rise to excessive complications. 

The conditions cited above led to a 
search for an integral solution of the pro- 
blem, which was furnished by the device 
described hereafter. 

Made up of strong and simple parts, 
the apparatus does offer, in fact, the es- 
sential characteristic of allowing equal 
piston strokes in the two positions 
« Empty » and « Loaded », but ensuring 
in the most positive manner, whatever the 
piston stroke, that in the « Empty » po- 
sition there will be no untimely applic- 
ation of a strong brake force, correspond- 
ing to the « Loaded » position. 


* 
* * 


“The arrangement is shewn, in figure 1, 
‘in the « off » position. The horizontal 
levers 1 and 2 are connected to each other 
-by two pull rods B and C, but whilst these 
pul rods are connected directly to lever 
No. 2, they act on lever No. 4 through the 
medium of two angle pieces, D and E. 

The angle pieces are pivoted on the le- 
vers by means of the pivot pins P41 and 


P2, which allow them to turn when the 
pawl N is in a suitable position. 

When the handle M fixed on the sole- 
bar of the vehicle is operated by hand, 
the pawl engages one or other of the two 
angle pieces and fixes it rigidly on the 
horizontal levers, whilst the other angle 
piece remains free to turn. 

It is evident that if the pawl N inter- 
locks with the angle piece E, the pull-rod 
B (lowest brake-force) is engaged, whilst 
the angle-piece D, being free to turn on 
the pivot pin P2, allows the pull-rod G 
sufficient freedom of movement to make 
it impossible for it to come into operation 
when not required. The same conditions 
apply when the pawl N engages the angle 
piece D. 

The essential characteristic of this ap- 
paratus, therefore, is that the portion of 
the apparatus provided by one pull rod 
and the corresponding angle-piece is 
given the greatest possible freedom when 
not engaged by the pawl, so as to avoid 
placing it in action when not required. 


In order that, in the various « off » 
positions which the horizontal levers 4 
and 2 can take up, according to the wear 
of the brake blocks, no changes will be 
produced in the reciprocal positions of | 
the angle-pieces D and E and the pawl N, | 
the length of the pull-rods B and C and | 


the shape of the angle-pieces D and E are | 
| 
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designed in such a way that, in the 
« Off » position, the two pull-rods B and 
C should be parallel, and that the fixed 
pin 10 and the pivot pins 11 and 12 which 
connect the pull rods to the angle pieces 
should have their centres in line, parallel 
to that through the points 14, 15 and 16 
of lever No. 2. 


Pig. 2. 


Figures 2 and 3, from which, for sim- 
plicity, the extremities of the brake rig- 
ging have been omitted, show the same 
apparatus under braking conditions for 
the two positions. 

The control of the pawl N is arranged 
so that it can be operated even if the 
brake is under tension, ie. applied, the 
pawl itself taking up the required posi- 
tion as soon as the brake is released. 

As will be seen, the arrangement is ex- 
tremely simple, made up of robust com- 
ponents, and is reliable in operation. 

As regards the pneumatic operation of 
the brake, the apparatus described above 
is particularly suitable for satisfying in 
the greatest degree the conditions impos- 
ed by the international standards. 

Actually, in spite of the two different 
gear ratios of the brake rigging, the pis- 
ton strokes are obviously equal in the two 
cases, owing to the play g (fig. 1) which 
must be taken up before the pull-rod B 
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comes into action, and so provides for a 
longer stroke just when the least increase 
is utilised. 

Accordingly, the times necessary for 
filling and discharging the brake cy- 
linders will also be fairly equal in the two 
cases, and will remain within the strict 
limits prescribed, without the inlet and 


Fig. 3. 


outlet orifices of the cylinders being mo- 
dified. 

Hence, on a vehicle provided with the 
« Empty-Loaded » device, it is possible 
at the same time to apply the « Goods- 
Passenger » apparatus, it being agreed 
that it is only for the latter alteration 
that the sizes of the orifices in question 
need be varied. 

Further, whatever value may be decid- 
ed upon for the play g, and whatever the 
piston stroke (consequently also in the 
case of poor adjustment of the brake 
gear) one of the two pull-rods B and C 
can never come in action untimely, as 
may happen on other types of apparatus, 
particularly if the piston stroke falls 
below a predetermined value. 

The regulation of the piston stroke 
does not, therefore, require any special 
arrangements and can be modified by a 
single-way automatic regulator, that is, 
one whose action is confined to compen- 
sating the wear of the brake blocks. 
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The F. S. (Italian State) device for va- 
rying the brake gear ratio has been 
applied as much on goods trains as on 
passenger trains. 

On goods trains, it was used for « load- 
braking » which, as is known, means in- 
creasing the brake force when a wagon 
load exceeds a certain amount. 

In the case of passenger trains, it was 
used in conjunction with high-speed bra- 
kes. 

In the latter case, the braking factor, 
which in one position is normal and re- 
presents therefore 75 to 80 % of the tare, 
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is increased in the other position to 130 
to 140 % of the tare, a high value which 
nevertheless does not cause skidding; the 
vehicles are at the same time provided 
with devices which ensure automatically 
a partial discharge of the brake cylinder, 
as the speed decreases. 

Thus, two braking ratios can be ap- 
plied on the same carriage, that which 
applies to normal coaches and that for 
vehicles provided with the high-speed 
brake, which allows a most flexible use of 
the stock, according to operating require- 
ments. 


{ 624. 138.5 (.71) & 621. 43 (.74) ] 


Methods used on the Canadian National Railways 
for maintenance of diesel engines, ”) 
byl. I.-SYLVESTER, 


Special Engineer, Operation Department, Motive Power and Car Equipment Sections, 
Canadian National Railways, Montreal, Canada. 


(Railway Mechanical Engineer.) 


The purpose of this paper is to pre- 
sent the results of experience gained in 
the maintenance of the three principal 
groups of railcar engines of from 200 to 
350 H.P. comprising 26 units which have 
run over ten million miles in passenger 
service. These engines were placed in 
service on the Canadian National in 
1925, 1927, and 1930, and even though 
they include improvements evolved over 
a five-year period, their maintenance 
problems are almost identical. 

Soon after the commencement of die- 
sel-electric railcar service, it was re- 
cognized that the oil-electric car offered 
great possibilities for economical oper- 
ation and high availability, provided a 
satisfactory program for maintenance 
could be worked out. The lack of ex- 
perience and knowledge on the part of 
those called upon to handle the engines, 
and of the designer and builder, regard- 
ing operating conditions, was a serious 
handicap in the early days. The senio- 
rity system, commonly followed in rail- 
way organizations, sometimes mitigated 
against the selection of the most capa- 
ble men. Also the locomotive-shop staff 
had mot previously been called upon to 
perform the type of work required in 
maintaining the fine working clearances 


(*) Abstracted from the paper « Mainte- 
nance of High-Speed Diesel Engines on the Ca- 
nadian National Railways », which was pre- 
sented at the semi-annual meeting of The 
American Society of Mechanical Engineers 
held at Detroit, Mich., May 17 to 21, 1937, 
and published in the May, 1937, issue of the 
A. 8S. M. E£. Transactions. 


of the wearing parts. However, these 
conditions have been quite general on 
American railroads and are mentioned 
here only because they had such an 
influence on the amount and type of 
maintenance required. 

The most desirable condition is found 
in large numbers of identical equipment, 
centrally located, as expert supervision 
can be provided and the staff soon be- 
comes accustomed to the new routine. 
The other extreme is found in railcar 
service where the units are operated 
over an extremely wide territory, which 
interferes with efficient training and se- 
riously affects availability of the equip- 
ment due to dead-heading to and from a 
centrally located repair point. This lat- 
ter condition applies particularly on the 
Canadian National, and the maintenance 
methods which follow were developed 
to cope with this situation. All these 
problems have demanded as much at- 
tention as the technical difficulties — 
possibly more. 

The engines to which this paper ap- 
plies in particular are four-cycle di- 
rect-injection engines of both British 
and American manufacture, the original 
research work having been carried out 
by the Wm. Beardmore Company at 
Glasgow prior to 1924, and the later de- 
velopment by the Westinghouse Com- 
pany at their South Philadelphia plant. 
The crankcases of these engines are of 
cellular type, arranged for separate cy- 
linder liners and made of cast steel. The 
crankshafts are supported in main bear- 
ings between each cylinder. Collar studs 
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hold the individual cylinder heads and 
liners to the crankcase, the main bear- 
ings being attached to the crankcase in 
a similar manner. The crankshafts are 
of carbon, nickel, and chrome-nickel 
steel forgings machined all over and 
drilled for pressure lubrication from the 
main journals to the crankpins. Cast-alu- 
minium cylinder heads with steel valve 
seats to accommodate dual inlet and 
exhaust valves are also used on all these 
engines. Each head carries its rocker- 
arm mechanism and a single atomizer 
which is located at the center of the 
head where it is easily removed. Alu- 
minium pistons, hollow floating wrist 
pins, and forged-steel connecting rods 
are also features of these engines. The 
development of crank end bearings for 
the connecting rods has been of consi- 
derable interest and will be dealt with 
later. 

The cast-steel crankcase and under- 
bed of thin section, together with rather 
extensive use of aluminum for such 
parts as pistons, cylinder heads, and 
gear cases have resulted in weights be- 
tween 16 and 24.2 lb. per B.H.P. for these 
engines, which is in the lightweight 
class for rail service. The essential par- 
ticulars of these units, which were the 
subject upon which maintenance inves- 
tigations were carried out between 
1925 and the present time, are given in 
table I. These include two columns of 
figures showing the maximum and mi- 
nimum sizes, weights, and conditions. 
The tabulation of the extremes in ta- 
ble I indicates the design limits of the 
principal rotating and _ reciprocating 
parts around which most of the mainte- 
nance problems have centered. 

The first feature of our maintenance 
consists of daily reports made out to 
show the fuel, lubricating oil, and other 
supplies used, mileage operated and 
load hauled, together with any trouble 
experienced during operation, and fi- 
nally the repairs and inspection which 
are made daily. These data are com- 
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piled monthly to show the average con- 
dition obtaining for each car and, as all 
the equipment is included in this report, 
it permits the individual maintainer to 
compare his performance with that of 
others. This report also shows any trou- 
bles which occur with such frequency 
as to warrant investigation, thus keep- 
ing problems in order of their impor- 
tance before the supervising staff. An 
analysis of these records over extended 
periods of operation also indicates any 
inherent weakness which can be reme- 
died in new designs. 


TABLE I. — Principal proportions of the 
diesel engines, 


Mini- Maxi- 

mum. mum. 
Cylinder bore. in.. - ... 8 9 
Stroke, in... 12 12 
Brake mean effective pressure, 

Iba per “sqie unsmecnn 77 82.5 
Maximum cylinder pressure, 

Vb. per sq. in. . 750 800 
Diameter of main bearing, in. 5.00 5.00 
Length of main bearing, 1s) SSM ea.6o 
Diameter of erankpins, in. 4.75 5.00 
Effective length of crank- 

jolacetiie Se a ye a Sree) «GRRE 
Ratio of shaft diameter to 

eylinder bore. . 0.555 0.575 
Ratio of wrist-pin diameter to 

eylinder bore . 0.315 0.3822 


Ratio of piston length to cy- 
linder bore. . ee 1.9 
Ratio of connecting- rod length 


to cylinder bore . 2:43 2.21 
Total weight of connecting 

Hels Woy 1S Be ee ees ONS 
Weight of crank end of con- 

necting rod, lb. . 5 5 XGests) § SeA0) 
Weight of wrist-pin end of 

connecting rod, lb. . 1k GS Ia 
Weight of piston, Ib.. 18.19 35.00 


Number of pressure rings. . 4 6 
Number of scraper rings 1 


In a general way the practices devel- 
oped are a combination of railway 
maintenance ideas and those used in the 
repair of gasoline engines. Many of the 
methods employed are quite in line with 
those generally accepted in fleet oper- 
ation of trucks and busses. In fact, 
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7 ae ™ Epes Car No. 5 6 Jhansi 
CANADIAN NATIONAL RAILWAYS Bngit: type cisiu des Beandmore-sia. 
OLL, ELECTRIC CARS DingetNonce jcc. antl: 
RECORD OF PISTONS AND LINERS Date Tees a UULY 05 1928. 
Miles . St des ROR TE 


Liners. Pistons. Piston 
clearance. 

| 1 2 3 4 1 2 3 4 D E 

Al 8.280 +8281 8.28] 8.281 8.215 8.216 8.218 8.217 0.063 0.065 
4/B| 8.251 8.254 8.251 8.254 8.221 8.220 8.228 8.225 | 0.023 0.030 
q C | 8.254 8.250 8.247 8.250 8.232 8.235 8.235 8.234 [0.012 0.022 

A| 8.256 8.258 8.255 8.256 8.213 8.212 | 8.219 8.214 ]|0.036 0.043 
2/B| 8.255 8.253 8.254 8.256 8.219 8.220 8.225 8.222 10.029 0.036 

Cl 8.253 8.251 8.252 8.254 8.232 8.235 8.238 8.235 10.014 0.021 

A | 8.284 8.285 8.282 8.282 8.215 | 8.212 8.219 8.214 10.063 0.069 
3/B| 8.256 8.252 8.259 8.257 | 8.221 8.223 8.229 8.223 [0.030 0.035 
| C |. 8.258 8.253 8.251 8.253 8.231 8.235 8.241 8.233 10.010 0.022 
[ {al 8275 8.275 8.268 | 8.273 | 8.209 8.214 8.217 8.214 |0.051 0.066 
A} B | 8.257 8.257 8.252 8.253 8.219 8.224 8.226 8.223 0.026 0.038 

C | (8.254 8.254 8.248 8.250 [7 §.230 8.235 8.240 8.235 0.008 0.024 
- A | 8.270 8.272 8.271 8.269 8.215 8.218 8.217 8.212 10.054 0.055 
5/B 8.254 8.254 8.252 8.253 8.223 81225 8.226 8.223 10.026 0.031 

C | 8.253 8.253 8.247 8.250 8.235 8.235 8.237 8.236 10.010 0.018 
m | A| 8.271 8.269 8.268 8.268 8.216 8.218 8.219 8.216 [0.050 0.055 
6/8} 8.253 81253 8.255 8.256 8.222 8.223 8.225 8.222 40.030 0.031 
J C | 8.250 8.250 8.253 8.254 8.231 8.235 8.236 8.232 10.017 0.019 

g ; 3 
a= : 

Gj 
ia AG ile 
8 |B 

- Z 


REMARKS, 


Ring grooves badly worn on all pistons, es- 
pecially on the exhaust side. Land broken 
Q 


between No. 1, ‘No. 2 and No. 3 ring grooves 
on No. 1 piston. 


Ss 

= Recorded at. . . Hdmonton. 

& Recorded by . . LLNS. 

= 
pa CANADIAN NATIONAL RAILWAYS 
sslegs OFFICE OF CHIEF ELEC, ENGR. 


Piston MONTREAL, QUE., DEC., 10, 1930. 


Fig. 1. — Record of the rate of piston and cylinder-liner wear. 
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much inspiration has been drawn from 
this source when grappling with the 
more difficult problems. In these instal- 
lations engine size and weight have been 
kept to a minimum with the result that 
provision for successive wear and re- 
machining is not generally made to the 
same extent as in _ steam-locomotive 
work. One principal difference lies in 
the rather extensive use of welding and, 
of late, chromium plating as a means 
for reconditioning wearing parts. Fu- 
sion welding, as developed in steam- 
locomotive service, is now being used 
extensively in diesel-engine repairs and 
much progress has been made in recent 
years in the use of the electric arc and 
acetylene flame for the building up of 
worn parts as well as repairing fractu- 
res. Good results were not obtained in 
this new application without overcom- 
ing several technical difficulties becau- 
se the original development on the rail- 
way had to do with structural-steel pla- 
tes and boiler work in which the metal 
was quite readily welded. However, in 
the repair end, large varieties of special 
metals had to be dealt with and in many 
instances heat-treatment to regain phy- 
sical properties of the finished part be- 
came a problem. 

Considerable ingenuity has been re- 
quired to develop successful welds on 
such parts as pistons, cylinder liners, 
and valve gear. The service engineers 
of companies which supply welding ma- 
terials have been of great assistance in 
the development of suitable welding 
rods for this work and in providing in- 
structions for their satisfactory use. This 
process is now responsible for reduction 
in our maintenance costs and some de- 
scriptions of unusual repairs by this 
method are given under various head- 
ings which follow. 

Within the Jast year or so we have 
been investigating the merits of hard 
chromium plating in an effort to lower 
the rate of wear on certain parts and 
also as a means of regaining the original 
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size where possible. Worn surfaces on 
pins and journals of crankshafts, wrist 
pins, cylinders, and various other small 
parts have been built up with chromium 
and satisfactorily salvaged. This type of 
plating must not be confused with the 
decorative plating which is used more 
or less in the form of a lacquer to pre- 
serve the copper-nickel plating under- 
neath, as it is applied directly to the 
base metal. We are using thicknesses 
varying from 0.003 to 0.015 in., depend- 
ing on service conditions. Excessively 
thick plates are not found desirable and, 
for that reason, the original sizes are not 
always regained. 


Cylinders. 


The cylinders in these engines are in 
the form of relatively thin tubing, accur- 
ately machined all over, and are snugly 
fitted in the crankcase. They are of the 
wet type, being surrounded by cooling 
water, and the joint at the bottom is 
made by means of rubber rings. 

Our lack of information regarding the 
rate of wear on cylinders and pistons of 
railcar engines, some ten years ago, re- 
sulted in the introduction of a system 
of recording the sizes whenever these 
parts were dismantled. A copy of the 
form which has been used for recording 
this information is shown in figure 1. 
ENE TUES 


tion of wear around the circumference 
of the cylinder and possibly lead to 
correction of it. Wowever, there was 
found to be no regularity in this regard, 
some 60 % showing maximum wear at 
right angles to the crankshaft and the 


remainder lengthwise or at some inter- | 


mediate angle. We have been unable, 
even by painstaking study of a great 
number of measurements, to associate 


it was felt that these records | 
would give us an indication of the direc- 


} 


| 


this feature with any other detail of en-. 


gine construction or performance. The 
principal value of this form has been 
in the determination of average rate of 
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wear on cylinders of different groups of 
engines, thereby providing a basis for 
the maintenance program. The compa- 
rison of wear resulting from the use of 
different fuels and of different cylinder 
materials has also been gained from the- 
se records, and they have also shown 
the accuracy with which replacement 
cylinders are installed. 


Wear 


020" .010" WIPE LLL 


(GG K4ES* 
iy 7 f 
pa AD 


VY] ie LL 
YU ]) eg A Wg 


hit 


: “cee ee 
STA 
SSS IZ 


Piston Rin 


Distance 


Fig. 2. — Location of maximum wear on a 
cylinder liner. — Illustration exaggerated 
to show details of the worn portion, 


A typical example of the location of 
maximum wear is shown in figure 2. 
This illustration is exaggerated to show 
the details of the worn portion.  Al- 
though the wear is always greatest at top 
dead center, it is rather unusual for it 
to be almost entirely confined to such 
a short distance from top-ring travel. 
The wear ad mid-stroke is always ne- 
gligible and is only perceptible at bot- 
tom dead center on these engines. 

What can be accomplished in recon- 
ditioning cylinders for further operation 
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is, in the main, controlled by the num- 
ber of engines involved. Several fac- 
tors, however, must be given careful 
consideration, and too much emphasis 
cannot be placed on the value of accur- 
ate measurements of ithe wear occurring 
on both the pistons and cylinders. The 


analysis of these data permits important 


decisions to be made, such as whether 
reconditioning will be necessary and 
economical on both of these parts or if 
this attention can be confined principal- 
ly to the cylinders. Where piston wear 
is relatively low, it is most economical 
to regain the original cylinder size by 
apple a bushing to existing cylinders 
as in locomotive service, thus avoiding 
any necessity for work on the pistons or 
supplying off-size rings. 

Figure 3, which was drawn from an 
inspection of a large number of forms 
such as shown in figure 1, shows the 
average rate of wear on the three groups 
of engines which we have in passenger 
service. An analysis of cylinder wear 
on individual engines produces a curve 
showing a gradual increase in wear up 
to 45000 to 55000 miles and then the 
wear The 


is accelerated considerably. 


10 20) 30 49 50 00 7% ©6880 90 i00 


Radial liner wear in thousandths. 


Thousand miles of service. 
Fie. 3, — Average rate 
of cylinder wear in railcar engines. 


shape of the top curve is more in line 
with the usual individual engine investi- 
gations. However, in plotting several 
hundred measurements, it is impossible 
to establish anything but a straight line 
as being the average rate of wear which 
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can be expected. These curves are all 
the result of wear at top dead center on 
mild-steel cylinders which are fitted 
with aluminum pistons. 

There are over 150 cylinders of si- 
milar type and size in service, which 
has permitted the establishment of sizes 
both above and below those which were 
set up by the manufacturers. It has been 
found that 1/16-in. wear on the diame- 
ter can be economically tolerated, giving 
due consideration to the increase in lu- 
bricating-oil consumption which results 
from wear on this part. In recondition- 
ing, however, steps of 0.025 in. are desir- 
able and economical in the reclaiming 
methods described later. It requires 
about 0.075 in. oversize to clean up pro- 
perly a cylinder worn 1/16 in. because 
of the wear being quite eccentric, or 
otherwise irregular, relative to the cen- 
ter line of the cylinder. In establishing 
these sizes it has been necessary, of 
course, to consider them in relation to 
similar steps on the pistons and the 
stocking of seven sizes of piston rings 
to suit. In the beginning, existing cylin- 
ders were bored out and oversize pis- 
tons applied. Later, as a result of an 
accumulation of worn standard-size pis- 
tons, undersizes down to 0.075 in. be- 
low standard were established. The 
symbols for size identification, which 
are stamped on both pistons and cylin- 
ders, are shown in table ITI. 


TABLE II. — Sizes and letter designations 
fer pistons and cylinders. 


Sym- Size. Sym- Size. 
bol. bol. 
A 0.075 in. oversize HE (0.025 in. undersize 
B 0.050 in. oversize F 0.050 in. undersize 
OC 0.025 in. oversize G 0.075 in. undersize 


D Standard size. 
a cre 


The arrangement does not require the 
previous size of the piston to be remov- 
ed, but merely the addition of the new 
size. On cylinders, the sizes are stamp- 
ed on the outside diameter of the collar 
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which extends above the crankcase whe- 
re it can be observed without removal 
of the head on most of the engines. The 
curvature of this surface permits easy 
removal of the previous size symbol 
when the cylinder is being rebored. 

We are also reconditioning cylinders 
by depositing a band of metal on the 
worn portion for about 3 in. down from 
top dead-center position, with the elec- 
tric arc. The cylinder is cleaned by 
grinding with a hand grinder to remove 
the surface metal and it is revolved dur- 
ing the welding process to keep distor- 
tion to a minimum. No attempt is made 
to regain the cylinder size by this me- 
thod, but they are bored out about 0.015 
in. above the original size and ground 
to 0.025 in. oversize. This means that 
a cylinder might be worn 1/16 in., but 
be returned to service only 0.025 in. lar- 
ger than previously. A section through 
the upper part of a cylinder which has 
been reconditioned in this manner is 
shown in figure 4. This enlarged sec- 
tion shows the typical porosity of the 
electric weld. The deposited metal, how- 
ever, is considerably harder and more 
wear-resistant than the original cylinder 
material. The pores possibly are an 
advantage in regard to the retention of 
lubricant on this zone where the high 
temperatures often interfere with pro- 
per lubrication. 

Figure 4 also shows a cylinder liner 
from one of the six-cylinder engines 
which was chromium plated at the worn 
portion for about 4 in. down from the 
top-ring travel. This was taken while 
the cylinder was being reground after 
plating. It had been worn about 0.024 
in. on the diameter and was plated suf- 
ficiently to bring it back to standard 
size and about 0.010 in. to clean it up. 
The vertical marks from the original use 
of this cylinder and the ring formed at 


| 


bottom dead center are noticeable. A 


witness mark of the groove caused by 
maximum wear at the top is just in evi- 


dence and was removed during the fi- 
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nish-grinding. It is possible to set up 
these cylinders by the original surface 
and the measurements indicate that the 
cylinder is within 0.002 in. of the ori- 
ginal size. The results of this applic- 
ation are not yet available. However, it 


Fig. 4. — Left : Worn portion of a cylinder 
repaired by electric welding. — Right 
Cylinder liner chrome plated for about 4 in. 
down from the top-ring travel. 


will be watched with particular interest, 
inasmuch as it has to contend with elev- 
ated temperatures as well as abrasion. 
The fact that chromium is particularly 
resistant to chemical action of the fuel 
oil may also provide some data in con- 
nection with the « corrosion theory » 
which is being discussed so extensively. 

In addition to harder wearing surfa- 
ces resulting from the various recondi- 
tioning methods which have been used 
on mild- and tempered-steel cylinders, 
some very interesting information per- 
taining to the use of cast iron and 
nitrided steel for this purpose has been 
developed on these engines. 

In the application of cast iron in place 
of steel, it has been necessary to reduce 
the cylinder size somewhat in order to 
provide sufficient strength, and this may 
have had an influence on the results. We 
have been unable to find a great diffe- 
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rence in rate of wear on nickel iron, or- 
dinary grey iron, or iron cast centrifug- 
ally. Any of them, however, appear to 
wear only about half as rapidly as mild 
steel. The greatest difficulty with the 
use of this metal on these particular en- 
gines, which were designed for steel cy- 
linders, is in the application within the 
narrow confines of the crankcase. 

Cylinders of nitralloy steel are giving 
a very creditable performance. Tests 
have been carried out over 259 000 mi- 
les in obtaining comparisons. These in- 
dicate that the maximum wear is 0.007 
in. in 80000 miles, which is only about 
one-fourth to one-fifth the amount on 
mild steel in similar service. The at- 
tempts which have been made to re- 
claim any cylinders of this material are 
unprofitable because of the difficulty in 
grinding the excessively hard surface. 
Also the second wear is inferior because 
the surface hardness is removed. 

The pitting of the steel cylinders, as 
a results of the action of the cooling 
water on the outside, is also a problem 
which has been dealt with in mainten- 
ance. Zine and aluminum spraying of 


Fig. 5. — Left Piston which had the ring 
belt machined off, acetylene welded. heat- 
treated and machined. — Right : The pis- 


ton before machining. 


some of the cylinders has been used to 
prevent this action in order to continue 
the cylinders in service for a longer pe- 
riod. A certain amount of pitting oc- 
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curs at all times, but usually the cylin- 
der is worn to the limits mentioned be- 
fore serious weakness results. A limit of 
5/32 in. wall thickness, measured at the 
bottom of the deepest pit, has been set 
up for steel cylinders in order to avoid 
this condition. All liners are coated 
with a corrosion-resisting paint during 
manufacture or reconditioning to count- 
eract the attack of the cooling water. No 
trouble whatever has been experienced 
with pitting on cast-iron or nitrated cy- 
linders. 


Pistons. 


Of the various wearing parts of these 
engines, the pistons present the most 
complex problem, and have been the 
subject of considerable study both as to 
design and maintenance. The almost 
continuous variation in speed and load 
over wide ranges, which has to be dealt 
with in railway traction, makes greater 
demands on the piston than most servi- 
ces. Further, the introduction of alumi- 
num-alloy pistons so essential to these 
high-speed, light-weight engines, has 
tended toward higher lubricating-oil 
consumption—first, because of the va- 
rying clearances between the piston and 
cylinder resulting from the previously 
mentioned service requirements; and, 
second, because the comparatively soft 
aluminum alloy wears more rapidly 
than other piston materials. 

Considerable painstaking work and 
time have been necessary in developing 
maintenance methods to meet these con- 
ditions. However, a very satisfactory re- 
duction in Jubricating-oil consumption 
and reconditioning these parts has foll- 
owed our efforts and we have been en- 
joying the benefits for several years. 

Of the sand-cast, die-cast and forged- 
aluminum pistons which have been em- 
ployed since 1925, the forged metal is 
most suitable, as if is stronger, more 
ductile and wear-resistant. It is more 
expensive, however, because of the more 
costly process of manufacturing the me- 
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tal and machining this part from the 
solid forging. 

Wear of the ring grooves in any of the 
alloy pistons appeared as a _ difficulty 
early in the operation of these engines. 
It was, in fact, this item which deter- 
mined their useful life. In bringing this 
factor within reasonable limits, it has 
been necessary to consider the effect of 
the fuel oil as well as the design and me- 
tal from which the pistons are manu- 
factured. In the early days, fuel specifi- 
cations were written in broad terms to 
take care of the very wide territory in 
which these engines operated. How- 
ever, it seems that two fuels can have 
apparently identical physical characte- 
ristics and yet the reaction on the piston 
from a wear standpoint may be widely 
different. Improved fuel specifications, 
which have been developed, and the 
adoption of narrower and diametrically 
thicker rings proved helpful. However, 
there was still the necessity for recon- 
ditioning the ring grooves. Wear on the 
top grooves has been limited to 0.006 in. 
and when this is exceeded the grooves 
are machined out to take overwidth 
rings. It has been proved that good pis- 
ton rings in equally good grooves are 
steps in the right direction, and much of 
our effort has been directed toward this 
end. 

Engines such as these, designed with 
minimum weight, of necessity have the 
wrist-pin hole somewhat above the cen- 
ter of the piston, which has a very 
limiting effect on the width of the lands: 
between the piston rings. This restric- 
tion does not allow for much widening 
of the groove until the land is altogether, 
too weak and subject to breakage. We 
have, therefore, limited this feature of 
our reclaiming operations to 0.025 in 
over standard width. The rate of wear 
on the ring lands remained so much 
greater than that occurring on the rubb- 
ing surfaces of the piston or wrist-pin 
hole that there are many pistons which 
could be used further provided the ori- 
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Fig. 6. — Enlarged section 
of a piston before being acetylene welded 


ginal condition could be regained at the 
ring belt. To accomplish this, acetylene 
welding is being employed and, in fi- 
gure 5, at the right, is shown a piston 
which has had the entire ring belt mach- 
ined off and new metal deposited by 
this method. At the left appears a simi- 
lar piston after heat-treatment and 
machining. In the investigation prior to 
the adoption of this method, sand-cast 
and die-cast pistons were examined both 
before and after welding, and some of 
the results are shown in figure 6. This 
shows an enlarged section of an unweld- 
ed piston located in this work. This 
particular one is somewhat worse than 
average regarding porosity. Figure 7 
shows a section illustrating a welded 
piston, for comparison; this enlarge- 
ment shows the condition of the welded 
ring belt after machining. It will be 
noted that the porosity even in the new- 
ly deposited lands is not nearly as se- 
rious as in the original casting shown in 
figure 6. The strength of original and 
welded lands on pistons was determin- 
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ed by the load required to break them 
off one at a time. Typical loads requir- 
ed to break lands off an original piston 
are 35000, 36000, and 35500 Ib. while 
typical loads for a welded piston are 
60 000, 66000 and 64000 Ib. 

The machining of the outside diame- 
ter of the pistons has been treated in 
line with that described for the cylin- 
ders. The welded pistons are always 
machined down 0.025 in. in diameter 
which removes any distortion caused 
during the welding process. The wrist- 
pin holes were found to close in slightly 
under this treatment and this is an ad- 
vantage, since it permits the wrist pin to 
be refitted to standard clearances. 

In connection with newly manufact- 
ured pistons of 8 to 12 in. diameter, it 
has been demonstrated repeatedly that 
a certain amount of distortion takes 
place soon after they are placed in ser- 
vice, and, in connection with recondi- 


— Enlarged section 
piston after being acetylene welded. 


ioe 
of a 
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(Ghhe ING, Go 8 ASE) 
CANADIAN NATIONAL RAILWAYS Eng. type . . . Beardmore-sia. 
Oil electric cars Eng, No... = . 123: 
Record of engine shaft Date ee Janay 20 ose 
measurements. Miles. . . . . 199548. 
Diameter of journals. Difference. Diameter of crank pins. Difference. 
F R V-H F-R F R V-l F-R 
V 4.9960 4.9940 | 0.0020 4.7280 4.7300 0.0020 
1 a 4.9980 4.9965 0.0015 4.7280 4.7300 0.0020 
Vv 4.9960 4.9960 0 4.7290 4.7320 0.0030 
2 (a | 4.9950 4.9955 0.0005 4.7300 4.7315 0.0015 
FLW | 4.9950 4.9950 0 4.7270 4.7310 0.0040 
SUE =gg9s 1.9955 0 4.7215 4.7320 0.0045 
Vv 4.9940 4.9925 0.0015 4.7325 4.7245 0.0020 
41H |. 4.9935 4.9935 0 4.7335 4.7355 0.0020 
V 4.9940 4.9945 0.0005 4.7290 4.7320 0.0030 
5 TH| 4.9950 4.9960 9.0005 4.7305 4.7315 0.0010 
V 4.9960 4.9970 0.0005 | 4.7315 4.7325 ~ 0.0010 | 
6 TH| 4.9960 4.9965 0.0003.,).. 4.7395" | | 4.7335. 0.0010 
V1 4.9950 4.9960 0.0010 Ff 
7 (Hl) 4.9965 4.9975 0.0010 | 
Vv 4.9950 4.9955 0.0010 
Slime 40966 1720070. 0.0010 
Vv z P ; > ee 
19 ba 
Notes. 
i — Front nearest to gear case. | 
Ry == Nears | 
| V =In vertical plane. > a 


Tn 
YC, 


| H =In horizontal plane. 

Difference between V an H indicates ovality 
and should be zero, 

Difference between F and R indicates wear 
and should not exceed 0.002 in. 

When beine measured the crankpin to be on 
top dead center. 

If serious ovality is found on main journals, 
the measurements shall be recorded in rela- 
tion to a top dead center. 


Gearcase E 
a5) 
= 


CANADIAN NATIONAL RAILWAYS 
Recorded at. . . Winnipeg, Man. OFFICE OF CHIEF ELEC. ENGR. 
Recorded by. . . Geo. F. Shaw. MONTREAL, January 30, 1931 


Fig. 8. — Form for recording rate of crankshaft wear, 
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tioned parts, this does not seem to be when revolving on the main journal 
noticeable. In the ordinary course of centers. Any pins which are oval are 


events, pistons which have been recon- 
ditioned after 75000 miles have been 
fitted with smaller clearances without 
any evidence of seizure. 

Diesel-engine crankshafts are handled 
in a manner similar to the pistons and 
liners in regard to records of wear and 
sizes. In figure 8 is shown a copy of 
this form which is typical of the wear 
occurring on this part. In some studies 
made several years ago comparisons 
were made between nickel, chrome- 
nickel, and carbon steels for wear re- 
sistance, and it was found that there was 
very little choice between them. How- 
ever, in replacement, the trend has been 
toward alloy steels because of the hard- 
er bearing surfaces and greater strength. 
On main journals, the wear varies be- 
tween one and two thousandths on the 
diameter in 100 000 miles and the crank- 
pins show six to nine thousandths dur- 
ing this period on the usual run of 
crankshaft steel. 

The nitralloy crankshafts which were 
applied several years ago are standing 
up remarkably well, and, on the average, 
indicate the wear to be about one-sixth 
that usually found. In practically every 
instance, regardless of the type of steel, 
however, the crankpin wear is four to 
five times that found on the main jour- 
nals. In reconditioning crankshafts the 
practice is to turn the crankpin and 
journal which is in the worst condition 
first, and then use the size which has 
been thus established for the remaining 
pins and journals. In this way it is not 
found necessary to establish definite un- 
dersizes for this part, and in a measure 
this has extended the life of the shafts, 
as only sufficient metal is removed to 
true them up. 

Very good results have been obtained 
with a Webber tool in turning crank- 
pins. This tool is one of the type which 
is used in the lathe and follows the 
erankpin around in its normal path 
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first filed to make them round so that 
the tool will be guided by a fairly true 
surface throughout the entire operation. 
Wooden polishing blocks are employed 
and fine abrasive compounds are used 
in the final finishing, producing accu- 
racy in line with manufacturers’ requir- 
ed tolerances. 


Connecting-rod crank-bearings. 


One of the problems which developed 
in the early use of these engines, and 
for which the maintenance staff was 
obliged to find a solution, related to 
crank-bearing failures. This amounted 
to cracking of the babbitt lining in the 
rod or top half of the bearing which 
continued until most of the babbitt in 
the high-pressure area was loose and 
broken in small pieces. If this condi- 
tion was not detected, the detached pie- 
ces pounded out until they interfered 
with lubrication, causing heating, or the 
bearing shell came down on the crank- 
pin. It was found that it did not take 
long for most of the babbitt to become 
loose after the initial crack had formed 
and it was not unusual for loose babbitt 
to go unnoticed until the bearing was 
removed for inspection. The loose pie- 
ces would, of course, fall out when the 
bearing was disturbed, and renewal was 
necessary. Cracking never occurred in 
the bottom half of the bearing and the 
main bearings also were practically 
trouble free. The fact that the babbitt 
metal employed included all the popul- 
ar tin-base alloys and from failures 
which occurred with several of these 
which were applied under expert super- 
vision, there was a strong belief that the 
loads were too high. To offset this, how- 
ever, a study of the records indicated 
that some bearings operated in excess of 
200000 miles without renewal. These, 
of course, were rather exceptional in the 
early days. However, these rare occur- 
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rences indicated the direction of impro- 
vement, and final solution of the pro- 
blem followed. 

Flexing of the bottom end of the con- 
necting rods was given attention and, in 
later installations, bearing sizes were in- 
creased and the rods strengthened. How- 
ever, the trouble continued and, at one 
stage of the investigation, several me- 
thods of babbitting the crank bearings 
were tried. These included babbitting 
direct on the steel rods without the use 
of shells, and the use of bronze-lead 
combinations which were only partially 
successful. The experience which was 
gained resulted in some very definite 
ideas regarding the best type of crank 
bearing for railway traction. 

Protection of the crankshaft against 
damage under severe and abusive con- 
ditions is an important factor because 
passenger trains must be on time if hu- 
manly possible. This means that under 
abnormal conditions an engine may be 
operated without a proper supply of lu- 
bricating oil, with disastrous results. The 
development of a crank-bearing shell 
which can be operated after the babbitt 
has disappeared without damaging the 
shaft is the answer. The use of a shell 
of this type which can be easily remoy- 
ed for inspection or replacement, has 
permitted reasonable maintenance and 
provided good protection for the crank- 
shaft. 

As a consequence of the poor results 
obtained with the bearings in the early 
days and the time required to obtain re- 
placements and deliver them to remote 
parts of the railway system, attempts 
were made to manufacture bearings in 
the railway shops. At first these were 
not very successsful, but by the use of 
special babbitt with high lead content, 
together with improved practice regard- 
ing its application, the crank bearings 
have ceased to be a troublesome feature 
in maintenance. Lead is usually thought 
of as an extremely soft and ductile me- 
tal. However, the addition of antimony 
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and arsenic gives it a surprising hard- 
ness without interfering with its anti- 
friction qualities. 

Bronze shells with a phosphorus con- 
tent were also found to be unsuitable 
and the best results are being obtained 
with babbitt, and shells of the composi- 
tion given in table III. The jig which is 
employed is made solid in order to re- 
tain the heat and it is kept between tem- 
peratures of 250 and 300° F. The tinn- 
ing bath is composed of babbitt cont- 
aining 70 % tin and 30 % lead solder, 
maintained between temperatures of 600 
and 650° F. Considerable care is exer- 
cised in maintaining the babbitt pot at 
1 050° F., and the molten metal is pour- 
ed from a ladle previously raised to the 
same temperature. This ladle is of a 
large size enabling a complete pour to 
be made in one operation. The shell is 
not removed from the jig until it has 
cooled to 225° F. 


TABLE III. — Analysis of bearing material. 


Babbitt, Lead-bronze, 
Element per cent. per cent. 
Copper . 1.00 (etl 
Lead . 78.75 15 
Tin. 1.25 8 
Antimony . 18.00 5 
Arsenic . 1.00 


During the tinning process the shell is 
completely immersed in the bath and 
left until it has reached a uniform tem- 
perature, being removed to coat it with 
soldering flux. This, briefly, is the prac- 
tice employed during the process and 
great care is exercised to insure clean- 
liness and accuracy. 

The rough hammer-and-chisel main- 
tenance methods credited to the railway 
organization no doubt caused unneces- 
sary failures, but this same method ap- 
plied to the babbitt of the big-end bear- 
ing resulted in a test definitely proving 
the degree of adherence between the 
babbitt and shell. When this chipping 


} 
\ 
} 
| 
/ 


test showed that there was no tendency | 


for the babbitt to peel away from the 
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shell, an almost perfect bond existed be- 
fween the two metals. The feature since 
that time has been only the reproduc- 
tion of the conditions under which this 
satisfactory bonding occurred, and in 
this respect the human element plays an 
important part. There is now only an 
occasional bearing which shows trou- 
ble on inspection, and the average life 
of these is well above 100000 miles. 
Most of the engines go from shopping to 
shopping without renewal. 

In the manufacture of bearings, cer- 
tain slight changes were found benefi- 
cial. These are illustrated in figure 9 
and show the details of a bearing which 
was one of the worst offenders, together 
with particulars of the working condi- 
tions. Figure 9 shows the original de- 
sign and the improvement which has 
been in successful operation for several 
years. Anchor grooves and oil grooves 
were eliminated and the babbitt thick- 
ness has been materially reduced. Oil 
pockets were cut at right angles to the 
rod center line and end collars have 
been added. 


Original, 
iy ite 
8 16 
7%: 


Hey 19: 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION TAT 


Bearings of 4 3/4 to 5 in. diameter 
are installed with only 0.001 to 0.002 in. 
clearance, and operate at normal tempe- 
ratures with clearances of 0.003 in. 


General, 


A certain amount of distortion is 
found in the main-bearing openings of 
the crankcases after several years of ser- 
vice. However, the practice of line ream- 
ing the main bearings in place, which 
has been adopted, takes care of this. The 
slight differences in babbitt thickness 
which results from this practice is of no 
consequence. The same type of bearing 
is used in the mains as in the connect- 
ing rods previously described. Extreme- 
ly long life is obtained from these. How- 
ever, in the ordinary course of events 
they are renewed at each general over- 
haul when the crankshaft is recondi- 
tioned. In other words, these bearings 
do not wear out but are replaced with 
bearings of smaller size to accommodate 
the reconditioned shaft. 

The reconditioning of aluminum cy- 
linder heads with steel valve seats has 


Present. 


— Changes in design of connecting-rod crank bear- 


ings which have increased the service life of the bear- 


ines. 
owing characteristics 


Diameter of crankpin, in. ee 4.75 
Original effective length of crank- 

DUD aie eee ee ee! eee 2.043 
Original projected area of connect- 

ing-rod crank bearing, sq. in. Dell 
Pressure, lb. per sq. in.. gas load 

only . 4 400 


Pressure, lb. per sq. in. gas inertia. . 3560 


| 


These bearings are for an engine with the foll- 


Rubbing speed, ft. per sec... . 16.5 
Number of bolts in crank end of 
Connectime nod) yet.) saw 2 
Capacity of lubricating-oil pump 
at 800 r.p.m., gall. per min. 
Number of cylinders ..... . 6 
Engine speed, r.p.m. 800 


( 


presented no problems uncommon to au- 


tomobile engines. Occasionally a head 
will become cracked, and excepting 


when this occurs in the combustion- 
pressure area, it is repaired by welding. 
A 50-Ib. hydraulic test of the water space 
is made following such repairs. Ream- 
ing of the seats is required at periods of 
100 000 miles. Exhaust-valve guides also 
require renewal at this period. 

The four-cylinder engines have been 
practically free from any renewal of 
parts in the gear cases in spite of 
mileages around 500000. On the six- 
cylinder engines, however, this unit be- 
comes noisy at about 150000 miles and 
will require renewal of gear-case parts 
at 200000 miles. It is likely that the 
difference in torsional vibration is res- 
ponsible for this, and on some occasions 
it has been noted that early trouble with 
the gears was associated with an impro- 
perly adjusted vibration damper. 

The type of wrist pin with which the- 
se engines are fitted, which is free to 
revolve both in the piston and the bear- 
ing, is very easy to maintain. It is only 
in the last few years that they have re- 
quired any attention. Wear of 0.006 in. 


is the maximum which has been found — 


even after many years operation. This 
is rather surprising as the loads on this 
part are high. The wear on wrist-pin 
bosses in the piston and also in the rod 
bushing is relatively low, and the only 
measure which has been taken to regain 
the original clearances on worn parts is 
in providing 0.005 in. oversize pins by 
means of chromium plating. 
Fuel-injection pumps and atomizers 
are sent in to a central repair shop 
which is adjacent to a toolroom equip- 
ped to make adequate repairs. Plungers 
and valves are reduced in diameter 
0.003 and 0.005 in. as required, and new 
bushings are fitted. Considerable tech- 
nique has been developed in this work, 
and lapping of the parts which at one 
time was a tedious job has been cut to a 
minimum. Each pump unit is given a 
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static test of 5000 Ib. pressure as an 
initial check for leakage. The complet- 
ed pump is put on an operating test and 
the fuel quantities balanced using the 
atomizers which are to be _ installed 
with it. 

Governors, lubricating-oil pumps, wa- 
ter pumps, and primary fuel-oil pumps 
operate over 200000 miles between 
shopping periods without trouble. Often 
these will go to the third general over- 
haul before requiring much attention. 
Two or three spare units of each type 
have been provided for protection and 
are handled similarly to pistons and lin- 
ers, being repaired at a central shop and 
sent to outlying repair points as occa- 
sion demands. 

Some further impressions of the aver- 
age mileage which is being obtained 
from various engine parts under the 
maintenance practices which have been 


0 
1930 1931 1932 1933 1954 1935 1936 


Fig. 10. — Cost per car 
for diesel-electric 


| 

! 

i 

| 

i 

mile | 
operation. 
During the period shown in this figure the | 
engines were operated an average of | 
miles per day. The letters on the curve 
refer to Beardmore four- and six- eying 
and Westinghouse six-evlinder engines | 


| 
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TABLE IV. — Maintenance practice of diesel-engine parts. 

Average Type of 

Part. Limits of wear. mileage. repairs. 

ec a ; 0.006 in. out-of-round on two or }) .- z we 
Crankshaft i more crankpins i 250 000 Recondition. 

a = {| Worn between 0.045 and 0.06 in. } 3 é ate 
Cylinders . eee diameter 150 000 Recondition. 

Worn 0.01 in. above top ring; 
F 0.006 in. clearance i three 

Peetu : . clearance in three Phe et, 

s : ring grooves; 0.005 in. clear- 100 000 Recondition. 
ance in wrist-pin hole 
, f ; Clearance maintained between Ri eecox rade 
Connecting-rod bearings. 0.003 in. and 0.004 in. by ad- } ~ eer Se ale eine 
jJustment of shims ee 

Wrist pins Worn 0.006 in. on diameter 300 000 Renew. 

Exhaust valves! { Renew when bent, warped, or 75 000 Grind. 

( stem worn 0.005 in. 200 000 Renew. 

Exhaust-valve ouides. Renew when worn 0.008 in. “100 000 Renew. 

Piston rings. Gap opening increased to 1/8 in. 75 000 Renew. 


described are shown in table IV. This 
also shows data relating to the limits of 
wear which are in effect. 

Further details of the more important 
factors pertaining to the cost of maint- 
enance are included in figure 10 for 
years 1930-1936. The average trend of 
total cost per mile, shown in curve 1, 
has been downward to 1934 and has 
held between 36 and 40 cents per mile 
since then. One of the greatest influen- 
ces on total cost is total miles and, un- 
fortunately, as a result of recent altera- 
tions in train schedules, the runs which 
have been operated by this equipment are 
shorter than previously. At one time 
groups of these cars were on runs of 300 
miles per day and this dropped to 220 
miles in 1929 and has made a further 
drop of 13 per cent since. The fact that 
repair cost has held constant, or been 
slightly lowered, as shown in curve 2, 
in spite of this, is very gratifying. It 
has been impossible to obtain the cost 
of engine repairs separate from the 
other mechanical and electrical repairs. 
However, the fact that there has been 
a general improvement in this is seen 


from curve 3, which gives the repairs in 
DEL CenLeoOnytOlal MCOSt. Waste but snot 
least, in curve 4 is shown the very satis- 
factory reduction in lJubricating-oil con- 
sumption which has resulted from a 
systematic handling of pistons and cy- 
linder-liner repairs. 

Some ideas on depreciation of diesel- 
engine equipment can be gained from 
our experience. In the first place the 
results after 12 years with the oldest en- 
gines indicate that an estimated life of 
20 years is conservative. The possibili- 
ty of engines of this type becoming ob- 
solete or the costs rising to where they 
are uneconomical after extended service 
is remote. By inexpensive investigation, 
it is possible during overhaul to impro- 
ve and modernize the engines, even 
within the narrow confines of existing 
crankeases, with beneficial results. Fin- 
ally, by careful records of wear being 
kept, a systematic handling of repairs 
can be set up which results in a low- 
ering and stabilizing of engine-repair 
costs. Up to the present it would appear 
that depreciation is practically taken 
care of by renewal of the active parts, 


[ 624. 159.5 (.73) | 


Kansas City Southern 2-10-4 freight locomotives. 


(Railways; Mechanical Engineer). 


Fig. 1, — One of the oil-burning 2-10-4 type locomotives built by the 
Lima ,Locomotive Works for the Kansas City Southern. 


The Kansas City Southern received ten 
freight locomotives of the 2-10-4 type 
from the Lima Locomotive Works dur- 
ing the latter part of the 1937 summer, 
five of which were equipped for burning 
oil and five for burning coal. Neither 
in point of total weight, weight on dri- 
vers, nor combined heating surface are 
these locomotives the largest which have 
been built. The cylinder tractive force 
of 93 300 Ib., however, has not been ex- 
ceeded, and their boiler pressure of 
310 lb. is the largest which has yet been 


employed in locomotives of this type 
with staybolt type fireboxes. The prin- 
cipal dimensions of these locomotives 
are compared in the accompanying table 
with the two largest locomotives of this 
type. 


The boiler. 


The boilers on these locomotives are 
92 in. outside diameter at the first 
course; the second course is tapered, 
and the third course, which is straight, 
has an outside diameter of 102 in. The 


The Kansas City Southern locomotive compared with the two largest locomotives 
oi the 2-10-4 type. 


Road 


Road No. . 

Builder 

Date built wei ve 
Tractive force, eng., lb. . 
Tractive force, booster, lb. 
Weight engine, lb. . 

Weight on drivers, lb. Sane! 
Cylinders, diam. and stroke, in. 
Driving wheels, diam., in. 
Steam pressure, lb. 

Grate area, sq. ft. . rat ae 
Heating surface, firebox, sq. ft. . . 
Heating surface, total evap., sq. ft.. 
Superheat. surface, sq. ft. et? 
Comb. evap. and superheat., sq. ft. 


Atchison, 
Chesapeake Topeka Itansas City 
& Ohio & Santa Fe Southern 
3002 5000 900 
Lima Baldwin Lima 
1930 1931 1937 
91 584 93 O00 95 300 
15 000 -— — 
566 000 502 600 514 000 
3573 000 348 200 553 O00 
29 x 34 30 x 34 VATE Se Sef! 
69 69 70 
260 500 510 
IAS IES) 107 
645 592 500 
6 635 6 143 5 154 
5 050 2 550 2 075 
9 665 8 695 7 229 
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thickness of the nickel-steel shell in the 
three courses is 1 in., 1 3/32 in. and 
1 1/8 in., respectively. 

The firebox is provided with a com- 
bustion chamber which extends forward 
into the boiler 75 in. The distance from 
the top of the crown sheet at the front 
and the inside of the wrapper sheet is 
29-31/32 in., thus providing more than 
usual steam space over the firebox. 

The side sheets, crown sheet, combus- 
tion chamber and inside throat shect 
are welded. The inside door sheet and 
the tube sheet are riveted in place. The 
calking edge of the former, however, is 
welded up 36 in. from the mud ring and 
all inside and outside firebox sheets are 
welded at the calking edges around the 
mud ring. Calking edges of all seams 
adjacent to flexible staybolt sleeves are 
also welded. In the construction of 
the shell the longitudinal seam of the 
first course is seal welded 12 in. at the 
back and 15 in. at the front. 
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The combustion chamber is fitted with 
a complete installation of flexible stay- 
bolts as are also at the top, ends and 
upper corners of the side sheets. The 
coal-burning locomotives are equipped 
with Standard BK stokers and Firebar 
grates. They are fitted with ash pans 
of unusually large capacity. 

The boilers include the type E super- 
heater, the units of which are installed 
in No. 10 BWG tubes of 3 3/4 in. outside 
diameter — one of the first, if not the 
first, installation of tubes of this size. 
The superheater header includes the 
American multiple type throttle valve 


with a maximum lift of 1 3/4 in. The 
drypipe is fitted with a Tangential 
steam dryer. 

All of the locomotives are fitted 


with the Worthington type 6 feedwater 
heater. The heater is mounted in the 


top of the smokebox and the exhaust 
pipe from the cylinder to the feedwater 
heater is 


attached directly to the cy- 


Fig. 4. — Back head of one of the coal-burning locomotives, showing 
the arrangement of piping under the jacket. 
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linder inside the smokebox. The hot- 
water feed pump is located ahead of the 
cylinder saddle under the smokebox and 
is rigidly mounted on the bed casting. 
The hot-water line is designed to have a 
direct head of water from the heater to 
the pump. Where it emerges from the 
smokebox a single elbow casting con- 
nects it with the pump. 

The water is delivered to the bower 
through a top check. Under the check 
are baffle plates which break up the 
entering stream of water. Back of the 
check is a transverse swash plate and 
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just in front of the back tube sheet is 
another. The boiler is equipped with the 
Model C Gunderson process apparatus 
for boiler-water treatment. 

The smokebox on the oil-burning lo- 
comotives is based on the railroad’s 
standard type of exhaust nozzle with 
Venturi gas nozzle. No netting or deflec- 
tor plates are used. 

The foundation of the locomotive is a 
General Steel Castings bed casting, of 
which the cylinders and back cylinder 
heads are an integral part. This casting 
also includes the main reservoir. The 


General dimensions, weights and proportions of the K. C. S. 2-10-4 type locomotives 


Railroad . 

Builder Sy Ford Je ae 
Type of locomotive . 
Road class . 

Road numbers . 

Date built 

Service 

Dimensions : 


Height to top of stack, ft. and in. 


Height to center of boiler, ft. and in. 


Width overall, ft. and in. 

Length overall, ft. and in. 

Cylinder centers, in. . 
Weights in working order, lb. : 

On drivers ; 

On front truck . 

On trailing truck . 

Total engine 

Tender . 
Wheel bases, ft. 

Driving : 

Rigid ee 

Engine, total 

Engine and tender, 


and: ims: 


total . 

Wheels, diameter outside tires, in. : 
Driving ; 

Front truck . 
Trailing truck . 

Engine : 
Cylinders, 
Valve gear, type . aOR 
Valves, piston type, size, in. 
Maximum travel, in. . 

Steam lap, in. . fg 
Exhaust clearance, in. . 
Lead. ein Sapa ere. cee 
Cut-off in full gear, per cent . 


number, diameter, stroke, in. 


Coal-burning  Oil-burning 


Ke Cas Key Cas: 
Lima Lima 
2-10-4 2-10-4 

Al AJ 
905-909 800-904 
19357 1937 

Freight Freight 

16-0 16-0 

10-10 1/2 10-10 1/2 

11-4 TEA 

111-4 1/8 111-4 1/8 
95 95 
353 300 350 000 
ol 500 50 600 
109 200 108 400 
514 000 509 000 
359 690 348 000 
24-4 24-4 

6-1 6-1 
48-8 48-8 
98-5 98-5 
70 70 
42 42 
42 42 
AT Se Oa BM Se el 
Walschaerts Walschaerts 
14 14 
TO Wien tf ab 
1 5/16 1 5/16 
1/8 1/8 
1/4 1/4 


85 85 
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Boiler : 
Type ‘ Conical Conical 
Steam pressure, ‘Tb. per sq. in. 510 510 
Diameter, first ring, inside, in. 90 90 
Diameter, largest, outside, in. 102 102 
Ihe OR, ieee, tim, g oo x 5 150 150 
Firebox, width, in. ae: 102 1/8 102 1/8 
Height mud ring to crown | sheet, back, in. (aye (2350/2 
Combustion chamber length, in. . lr 75 75 
Arch tubes, number and diam., in. 0-6 1/2 S26) 1/2 
Tubes, number and diam., in. 73-2 1/4 73-2 1/4 
Flues, number and diam., in. 185-5 3/4 183-5 3/4 
Length over tube sheets, ft. and in. 21-0 21-0 
Fuel Soft coal Oil 
Stoker Standard BK 
Grate type Hirebar oe 
Grate area, sq. ft. 107 107 
Heating surfaces, sq. ft. : 
Firebox and comb, chamber 446 446 
Arch tubes 54 54 
Firebox, total 500 500 
Tubes and flues 4 654 4 654 
Evaporative, total 5 154 5 154 
Superheating ; 2 075 2075 
Comb. evap. and superheat. 7 229 7 229 
Feedwater heater, type . Worthington Worthington 
Tender : 
Type. |: SATs wo Rectangular Rectangular 
Water capacity, is: gal. . 20 700 21 000 
Fuel capacity 25 tons 4 500 gal. 
Trucks . Sars eee 6-wheel 6-wheel 
Journals, diam. in. . 6 1/2 6 1/2 
General data, estimated : 
Rated tractive force, engine, 85 per cent, Ib. 93 300 95 SCO 
Weight proportions : 
Weight on drivers + weight, engine per cent 68.8 68.8 
Weight on drivers + tractive force . 3.79 &.75 
Weight of engine + comb. heat. surface . 71.2 70.5 
Boiler proportions : 
Firebox heat. surface, pe cent comb. heat. 
surface 3 6.9 6.9 
Tube-flue heat. surface, per cent comb, heat. 
surface . : 64.5 64.5 
Superheat. surface, per “cent comb. heat. 
surface . SA eke aN at 28.6 28.6 
Firebox heat. surface = grate area 4.6 4.6 
Tube-flue heat. surface + grate area . 43.5 43.5 
Superheat, surface + grate area . 19.4 19.4 
Comb. heat surface + grate area . 67.5 67.5 
Tractive force + grate area . 3 871 871 
Tractive foree + comb. heat. surface. . . 1259 a8) 
Tractive force x diam, drivers + comb. 
heat, surface . 903.4 905.4 
front bumper, however, is cast separa-  Hunt-Spiller gun iron. The same ma- 
telv. There are four waist sheets, all terial is used in the valve bushings. The 


of which have sliding fits on the boiler. 
The cylinders are 27 in. by 34 in. and 
are fitted with three-step bushings of 


steel pistons and the valves are both 
fitted with Hunt-Spiller gun-iron bull 
rings and Duplex sectional packing rings. 
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Fig. 6. — A locomo 


tive in the 


erecting shop 


Jury 1935 


before the application of lagging to the boiler. 
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The driving wheels are 70 in. in dia- 
meter and are of the Boxpok type. The 
main journal bearings are fitted with 
SKF roller-bearing boxes, with journals 
13.7845 in. in diameter by 14 1/2 in. 
long. All other journals haye crown 
bearings 11 1/2 in. in diameter by 14 in. 
long. The first, second and fifth pairs 
of driving wheels are fitted with lateral- 
motion driving boxes. 

The two-wheel engine truck is of the 
inside-bearing type and the four-wheel 
trailer truck is of the Delta type, both 
furnished by the General Steel Castings 
Corporation. The engine-truck journals 
are fitted with SKF roller-bearing jour- 
nal boxes.. While the trailer-truck jour- 
nals now have plain bearings, the trucks 
are designed with a view to the future 
application of roller-bearing boxes. 

The guides and crossheads are of the 
multiple-bearing type. The locomotives 
are fitted with the Tandem type of main 
rod driving on the third and fourth pairs 
of wheels. The cylinder centers have a 
spread of 95 in. 

Equalization is broken between the 
third and fourth pairs of drivers. The 
first three pairs are cross-equalized with 
the two-wheel engine truck and the 
fourth and fifth pairs separately equal- 
ized on each side with the trailing truck. 
The spring hangers are of the stirrup 
type. 

The locomotives are fitted with the 
Walschaerts valve motion with a link 
of skeleton type construction. The maxi- 
mum travel of the valve is 7 1/4 in. 
Franklin type B reverse gears are used. 

Force-feed lubrication is provided for 
all driving-box hub faces, shoes and 
wedges, in addition to the usual feeds 
for cylinders, valves and guides. Detroit 
force-feed lubricators are fitted. Indi- 
vidual mechanical lubricators are pro- 
vided for each air compressor. 
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Vhe brakes are Westinghouse Schedule 
8-ET and include two 8 1/2-in. cross- 
compound air compressors which are 
mounted in front of the smokebox on the 
engine bed. The driver brakes on this 
locomotive are operated by five 12-in. 
by 10-in. cylinders. Two driver-brake 
cylinders, placed side by side on the 
guide yoke, operate the brakes on the 
first and second pairs of drivers and 
there is a separate brake cylinder for 
each of the third, fourth and fifth pairs 
of driving wheels. 

Although no special cowling has been 
employed on these locomotives, they 
present an exceptionally neat appear- 
ance. Not only does this apply to the 
exterior of the locomotives, but also to 
the back heads within the cab as well. 
Here the arrangement of the piping un- 
der the jacket and the employment of a 
pedestal type brake valve conceals the 
usual confusion of piping in the loco- 
motive cab. There are two sand boxes, 
one in front of and the other at the rear 
of the steam dome. They are combined 
with the steam-dome casing in a single 
structure. The locomotives are fitted 
with vestibule cabs. 

The tenders have heen built as large 
as possible within the limits of maximum 
axle loads for six-wheel trucks. The 
coal-burning tenders have a capacity of 
20 700 gallons of water and 25 tons of 
coal and weigh, loaded, 348 000 Ib. They 
are built up of Cor-Ten steel on the 
General Steel Castings water-bottom type 
underframe. The tenders are carried on 
Buckeye trucks which are fitted with 
SKF roller-bearing journal boxes. The 
trucks are fitted with Simplex unit-cy- 
linder clasp brakes. 

The general dimensions, weights and 
proportions of these iocomotives are 
given in the table. 


[ 624. 335 (.45) & 624. 538 (.43) ] 


The Breda 900-H.P. electric streamline trains. 


(Bngineering.) 


Traffic conditions in many parts of 
Italy are particularly favourable for the 
use of high-speed railcars, and a num- 
ber of such scars) are already in use; 
while other interesting designs are un- 
der construction. Last year the Italian 
State Railways ordered six electric 
streamlined trains from the Societa Ita- 
liana Ernesto Breda, Milan, and nine oil- 
engined streamlined trains from Messrs. 
Fial. The Breda trains consist of three 
articulated units, giving a total length 
of 62.8 m. (206 ft.), while the Fiat trains 
also consist of three articulated units, 
but with a total length of 60 m. (197 ft.). 
More recently, an order has been placed 
with the Fiat Company for 22 electric 
railcars, 26 m. (85 ft.) in length, and an 
articulated oil-engined car 42.5 m. (140 
ft.) in length. All these units have a 
service speed in excess of 135 km. (84 
miles) per hour. 

In this article, we propose to deal more 
specifically with the Breda electric 
streamlined train, which is now in opera- 
tion between Naples and Bologna. The 
train carries first- and second-class pas- 
sengers, and leaves Naples daily at 10.10 
a. mm.) liereachess Rome atel25l5 “pam 
covering the distance of 214 km. (134 mi- 
les) without a stop at an average speed 
of 102 km. (64 miles) per hour. The 
train leaves Rome at 12.25 p. m., and 
arrives at Florence at 3.35 p. m., covering 
the 319 km. (200 miles) in 3 hours 10 
minutes at an average speed of 101 km. 
(63.1 miles) per hour. Finally, it leaves 
Florence at 3.40 p. m. and arrives at Bo- 
logna at 4.35 p. m., covering the 97 km. 
(60.6 miles) in 55 minutes at an average 
speed of 106 km. (66.2 miles) per hour. 
The timing on the return trip is identi- 


cal. The whole journey from Naples to 
Bologna thus occupies 6 hours 35 mi- 
nutes, against the previous service timing 
of 8 hours 5 minutes. The train is illus- 
trated in Figures 1 to 10 and consists of 
two power coaches, each 22.5 m. (73.8 
ft.) long, and an intermediate coach 
17.5 m. (59.4 ft.) long. The overall length 
is thus 62.5 m. (205 ft.), while the length 
over the buffers, as already stated, is 
62.8 m. (206 ft.). The maximum width 
is 2.92 m. (9.5 ft.) and the maximum 
height 3.75 m. (12.3 ft.) -measured” to 
the top of the roof. The three coaches 
are carried on four 4-wheeled bogies as 
shown in Figures 1 and 2, the interme- 
diate bogies carrying one end of the 
intermediate and outer coaches as shown. 
The intermediate coach is joined up to 
the outer coaches by bellows. The 
weight of the complete train in working 
order, but without passengers, is 105 
tons. The electrical equipment is design- 
ed for continuous-current operation at 
3000 volts, and is controlled by pneu- 
matically-operated contactors. The va 
rious units are operated by compressed 
air through the medium of electro-pneu- 
matic valves operating on a low-tension 
circuit. The control desks at each end 
of the train are exceedingly compact, 
and are provided with two handwheels, 
a detachable wheel for reversing, and 
a fixed wheel for forward control. The 
two controls are interlocked in the 
usual manner. The forward controller 
has a zero position, a starting position 
with all the resistances inserted and the. 
motors in series, and a number of other 
positions corresponding to various train 
speeds. A special acceleration relay, an 
automatic starting regulator with elec- 
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tro-pneumatic control, and automatic 
interlocks ensure the automatic cutting- 
out of the starting resistances and the 
correct order of opening and closing the 
circuits, so that any possibility of in- 
correct operation is avoided. The auto- 
matic regulator referred to is controlled 
by the accelerating relays which can be 
operated in conformity with the various 
values of the maximum current required 
for acceleration, and provides for the 
possibility of hand control, in a similar 
manner to an ordinary control desk. 
There are six traction motors in all, 
having a total power of 900 H. P., there 
being two on each of the outer bogies 
and one on each of the inner bogies. 
There is seating accommodation for 
94 passengers, arranged as shown in 
Figure 3. The accommodation consists 
of 35 seats for second-class passengers 
in the first coach, 35 seats for first-class 
passengers in the second coach, and 
24 seats for second-class passengers in 
the third coach. Each coach is provided 
with a compartment for heavy luggage 
in addition to the usual light luggage 
racks. In addition to the driver’s com- 
partment, the first coach contains a kit- 
chen for the service of the whole of the 
passengers throughout the train. The 
second coach contains accommodation 
for the kitchen and train staff, and the 
third coach, in addition to the second 
driver’s compartment, contains a subsi- 
diary kitchen with storage room for 
wines and minerals, a freight room with 
a capacity of 3 tons, and a compartment 
for postal services. An equivalent train 
of the usual type, composed of a loco- 
motive, guard’s van, two passenger 
coaches, a postal van and a restaurant 
car, would weigh about 300 tons, or near- 
ly three times that of the electric train. 
As will be seen from Figures 1, 2 and 8, 
apart from the aerodynamic form of the 
front, the wind resistance of the under- 
side of the train has been given careful 
attention, and all avoidable projections 
have been eliminated throughout the 
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length. The sides of the coaches con- 
verge slightly towards the roof and are 
perfectly smooth; the windows, with the 
exception of those serving the kitchens, 
are of the fixed glass type, and are al- 
most flush with the outer surface of the 
coach bodies to eliminate eddy currents 
so far as possible. The bellows between 
the coaches are of the same cross section 
as the bodies, to avoid re-entrant angles 
at these points. The only appreciable 
projections are the emergency lamp 
brackets on the roof, the door steps, the 
hand grips and door locks, the gutters 
above the doors, the hooks for the route 
indicator on the front, the buffers, and 
the pantographs. To reduce the resist- 
ance of the latter as far as possible, they 
are built of tubular steel of approxima- 
tely elliptical section. Each coach is 
fitted with air conditioning plant, con- 
sisting of a filter through which the air 
in circulation is passed, a fan of suf- 
ficient size to ensure 20 to 25 complete 
changes of air per hour, a heating system 
composed of electric resistances for win- 
ter conditions, and an air cooling and 
humidifying plant for use in summer. 
All the conditioning plant is located 
below floor level, and is covered by the 
underplating of the body, which des- 
cends to within 250 mm. (9 13/16 in.) 
from the rails. The various units are 
separated by cross divisions forming a 
series of compartments to which access 
for inspection and maintenance is given 
by doors formed in the under surfaces of 
the coaches. Several of the compart- 
ments have their own system of ventila- 
tion to avoid unfavourable conditions 
arising from the heat given off by the 
starting resistances, or excessive ioni- 
sation of the air resulting from the elec- 
tric discharges of the electro-pneumatic 
contactors. The main air inlets to the air 
conditioning plant can be clearly seen 
in Figure 1 on the first coach. The inlet 
is on the same side on the third coach, 
and on the opposite side on the second 
coach. 
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Fig. 7. — End view of lower portion of coach. 


Turning now to the constructional de- 
tails, one of the two outer bogies, equip- 
ped with two traction motors, is illus- 
trated in Figure 4. The axle bearings 
are of the roller type, and the axles are 
of chrome-nickel-molybdenum steel with 
a tensile strength of 90 kgr. per mm? (54 
tons per square inch) and a minimum 
elongation of 12 per cent. The wheels are 
1m. (3.28 ft.) in diameter, the wheelbase 
is 3 m. (9.84 ft.), and the weight of the 
bogie completely equipped is 1175 kgr. 
(2 585 lb.). The power from the motors 
is transmitted to the wheels by a flexible 
transmission consisting of hollow shafts 
coupled to the wheels by laminated 
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Fig. 8. — Front view of completed train. 


springs. The suspension of the bogie 
frame is of the usual type, consisting of 
a combination of leaf springs and helical 
springs as shown, and the oscillating 
beam on which the body rests is carried 
on inverted leaf springs. To damp out 
vibrations at high speed as much as pos- 
sible, the various metal components of 
the suspension are separated by rubber 
pads. The openings into which the air 
is drawn for the ventilation of the motors 
are clearly visible in Figure 4. The air 
ducts are connected to the motors by 
joints of the bellows type, as shown, and 
register at their upper ends with ope- 
nings in two trunks formed in the body 
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understructure, the air being drawn into 
the trunks at a point where it is relati- 
vely free from vortices and where there 
is little dust. The inner bogies, one of 
which is illustrated in Figure 5, are of 
the same general dimensions as the outer 
bogies, and have the same wheelbase. As 
already stated, they are provided with on- 
ly one traction motor, and the oscillating 
beam cn which the body is carried is not 
located centrally between the axles, as in 
the outer bogies, but is nearer to the 
non-driven axle. The weight of the inner 
bogies is 8 650 ker. (19 030 Ib.), includ- 
ing the motor. Both bogies are equipped 
with pneumatic brakes operating on 
all four wheels, and in addition, the 
outer bogies only are equipped with 
hand brakes. The brake rigging can be 
seen on both bogies in the photographs 
reproduced in Figures 4 and 5, and it 
will be noticed from Figure 4 that the 
hand gear is operated by a horizontal 


shaft terminating in a sprocket. This 
sprocket engages with a gear wheel 


keyed to a shaft provided with a right- 
‘and left-handed thread, and the nuts on 
this shaft are coupled to the upper ends 
of the brake levers by slotted links, the 
levers sliding through the slots when the 
pneumatic brakes are operated. It may 
be mentioned that the air pipes to the 
brake cylinders are provided with a 
relief valve controled by an electro- 
pneumatic relay. A mercury interrupter 
of the centrifugal type is inserted in the 
electric circuit, and so long as the speed 
of the train is maintained in excess of 
about 45 km. (27. miles) per hour, the 
interrupter remains closed, and maxi- 
mum pressure can be maintained in the 


brake cylinders. Should the speed 
fall below this value, the interrupter 
opens and, in turn, allows the relief 


valve to open sufficiently to prevent the 
wheels being locked. 

The construction of the coach bodies, 
illustrated in Figures 6 to 10, is of ex- 
ceptional interest. The basic principle 
of the design has been.to secure an ap- 
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proximately tubular structure, which 
was considered the most suitable form 
to resist the superimposed stresses with 
a minimum of weight. The principal 
function of the structure is to act as a 
beam spanning the bogies, but in de- 
signing this beam, consideration had to 
be given lo its subsidiary functions, 
such as accommodating the auxiliary ap- 
varalus mounted on the coach in the 
most convenient manner, and forming 
the base for the floor of the coach. These 
subsidiary functions largely determined 
the form taken by each of the compo- 
nents constituting the complete struc- 
ture. Five principal considerations were 
involved in the design : the weight, the 
cost of the materials employed and of 
their fabrication, durability, facilities for 
carrying out repairs, and facilities for 
carrying out the necessary train servic- 


ine. Two types of steel were employed 
in the structure, either in sheet or 
profile form, both having a_ tensile 


strength of 45 kgr. to 50 kgr. per square 
mim. (27 tons to 30 tons per square inch). 
One steel has, however, an elongation of 
16 per cent. to 18 per cent. and the other 
an elongation of 20 per cent. to 23 per 
cent., the higher material being employed 
for those members which, on account of 
their form, had to be worked cold. In 
general, the stresses to which every 
member of the structure would be sub- 
jected were carefully worked out with a 
view to reducing the weight to a mini- 
mum without the sacrifice of safety. 
Electric welding was employed through- 
out in building up the body, are weld- 
ing being used, with a few exceptions 
rendered necessary by questions of as- 
sembly, for uniting the profile sections, 
and resistance welding for uniting the 
panels to the main structure. The whole 
body can be considered as being made 
up of four principal elements, compris- 
ing the frame, the external sides and the 
roof, and subsidiary elements comprising 
the transverse divisions and internal 
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Fig. 9. — Frame of end coach. 
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sides, and the flooring. As will be clear 
from Figures 7 and 9, which show the 
construction of one of the outer coaches, 
the frame is composed of four main lon- 
gitudinal members of considerable depth, 
consisting of two inner and two outer 
members. The sides of the coach are 
attached to the outer longitudinals, as 
shown in Figure 9, and the inner and 
outer longitudinals on each side are 
bridged by a series of cross members, 
as shown in Figure 7. The cross mem- 
bers form the supports for the floor of 
the coach. At the front end of the frame, 
shown in Figure 9, the inner longitu- 
dinals are extended at a lower level to 
line up with the cross beam which car- 
ries the brackets resting on the outer 
bogie. The beam is hollow, and serves 
as a reservoir for the compressed air 
necessary for operating the brakes and 
for other services. This beam cannot be 
seen in Figure 9, as it is too far back. 
The front of the coach has a consider- 
able overhang over the bogie, as shown 
in Figure 1. It will be observed from 
Figure 6 that the arrangement of the 
brackets resting on the bogie is different 
at the two ends, due to this overhang in 
the one case. The brackets at the 
left-hand end in this illustration, that 
is at the front end of the coach, 
cannot be clearly seen, but it will be 
observed that the two outer brackets are 
formed in the outer plating. 
bracket is welded on to the beam re- 
ferred to in a somewhat similar man- 
ner to the bracket at the opposite end 
of the coach, although, as stated, the 
beam is lower at the leading end. As 
the continuity of the frame is interrupt- 
ed beyond this point, the structure form- 
ing the stairway, shown in Figure 10, in 
front of the side walls, is of very strong 
section. Beyond the beam, the outer 
longitudinals are extended and terminate 
in the buffer brackets, the inner longi- 
tudinals being also extended and wi- 
dened out to form a compartment in 
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which are located electric and pneuma- 
tic couplings for use in the event of ad- 
ditional coaches being attached to the 
irain. The opening giving access to 
these couplers, clearly visible in Figure 
7, is normally closed by a door, as 
shown in Figure 8. The form of the 
underplating is clearly shown in Figure 
6, and this view also shows the rear- 
end structure, with the brackets, which 
extend down through the framework of 
the inner bogie and rest on the oscillat- 
ing beam already referred to. The 
brackets can be seen more clearly in 
Figure 9, which also shows the rear end 
of the frame. It will be observed that 
there are three brackets, of which the 
two outer brackets, of cast-steel, are 
riveted to the end beam of the frame. 
The central bracket, of fabricated steel, 
is welded to the end beam. This bracket 
is coupled to the oscillating beam of the 
bogie, through a pivot bearing, through 
which the tractive effort is transmitted, 
while the two outer brackets make con- 
tact with the beam through the medium 
of bronze shoes. Both ends of the frame 
of the intermediate coach are generally 
similar to the inner end of the frames of 
the outer coaches, the centre brackets 
being narrower to enter the space be- 
tween the webs of the brackets on the 
cuter coach frames, so that both coaches 
can pivot on the same pin, and the two 
outer brackets at each end being closer 
together, so that their feet can rest on the 
oscillating beams between the outer 
brackets on the end coaches. The form 
of the coach sides can be seen in 
Figure 10. The framing is made up of 
light steel members, made from folded 
3-mm. plate, welded together. The outer 
plating is 1.5 mm. in thickness, and is 
welded to the framework at numerous 
points. Each side is about 15 m, (52.2 ft.) 
long by 2 m. (6.56 ft.) high, and weighs 
765 kgr. (1683 lb.). The form of the 
roof can also be seen in Figure 10, as 
well as in Figures i and 2. The portion 
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of constant section, seen in Figure 9, has 
a length of about 19 m. (62.3 ft.), and 
weighs 1 240 kgr. (2728 lb.). As in the 
case of the carriage sides, the roof 
consists of plating welded to a frame- 
work made up of light folded steel 
members. 

On completion, the coaches composing 
the train were subjected to static load- 
ing, equivalent to the full service and 
passenger loading, plus six persons 
standing per superficial square metre. 
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With this loading, the maximum deflec- 
tion of the framework was only 8 mm. 
(5/16 in.), and on removal of the load, 
the structure returned to its original 
form. On the subsequent trial run, a 
maximum speed of 175 km. (109.3 miles) 
per hour was attained. At a later date, 
on a trial made with a view to studying 
the effect of high speeds on the train and 
permanent way, a maximum speed of 
192 km. (120 miles) per hour was reach- 
ed. 


‘NEW BOOKS AND PUBLICATIONS. 
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CORINI (Felice), Engineer, Professor at the University of Genoa. — Scienza e tecnica 
delle costruzioni stradali — Tracciato — Corpo stradali — Sovrastrutture — Gallerie 
(Science and practice of highway construction — Location, Formation, Superstructure, 
Tunnels). Vol. I, — One volume (7 X 9 7/8 in.), of 856 pages, with numerous diagrams 
and 16 folding plates. — 1937, Milan; Ulrico Hoepli, publisher. 


In 1937, Signor Felice Corin, En- 
gineer, and Professor at the University 
of Genoa, published through Ulrico 
Hoepli, of Milan, the first volume of a 
treatise on highways, comprising both 
roads and railways. 

This work is entitled : Scienza e tec- 
nica delle costruzioni stradali and will 
be in two volumes. 

The first, now published, deals with 
the preparation and development of the 
scheme, and will be briefly reviewed 
in the course of this notice. The second 
volume will deal with practice, and the 
carrying out of the scheme. 

We would like to stress from the out- 
set the scientific nature of this treatise. 
Reading it we feel that, in Professor 
Corini, the engineer is also an expe- 
rienced mathematician, accustomed to 
recognising the strong and weak points 
of a theory, and defining the practical 
limits of a formula. 

The introduction of mechanical trac- 
tion has, he states, completely revolu- 
tionised road construction and surfacing. 
In recent years the weights of vehicles 
have greatly increased; in place of the 
single vehicles of the past, we now have 
powerful tractors with trailers. Speeds 
have reached figures equal to or even 
greater than those on the railways. 

In the past, roads were constructed 
exclusively for animal traction and mo- 
tor traffic had to make shift with what 
existed, 

The old roads, however, no longer 
meet the requirements of present-day 


traffic; they are as obsolete from the 
point of view of alignment and profile 
as that of pavement. 

A treatise on roads can no longer be 
a mere description; it should also state 
the scientific problems which arise and 
have to be dealt with. « That is why », 
says Professor Corrt, « I have entitled 
my work: The Science and Practice of 
Highway Construction ». 

Volume I deals, as we have said, with 
the preparation and development of the 
scheme, and is divided into five parts. 

The first part comprises : an introduc- 
tion to the study of highways, the history 
and evolution of the road, and a very 
full account of the general principles to 
be taken into account in preparing a 
scheme for a road or railway. The whole 
of the first chapter is devoted to the 
topographical work, surveying, the study 
of maps, the modern method of photogra- 
phic aerial surveying, and the plotting 
of contour lines. 

The second part deals with the de- 
tailed determination of the location, and 
the limiting radii and gradients, and is 
particularly interesting by reason of the 
scientific and original nature of the 
notes on the mechanisation of transport. 

In view of the enormous growth of 
motoring in every country of the world, 
and the ceaseless extension of motor 
roads, a special chapter is, very reason- 
ably, devoted to the behaviour of an au- 
tomobile in motion, especially on curves 
and transitions. | 

In the course of this second part, 
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Signor Corini has taken care to stress 
the economic aspect of the computa- 
tion of the minimum radius and maxi- 
mum gradient, with a view to reducing 
maintenance costs, without unduly in- 
creasing the first cost. 

The third part deals with the cubing 
of earthwork, the earthwork itself, and 
with structures : culverts, bridges, via- 
ducts, and retaining walls. It includes 
some interesting and important matter 
relating to graphical and mechanical 
methods of estimating earthwork quan- 
tities. 

The question of bridges, says Signor 
Corini, is of such importance that it 
deserves a special work to itself. In 
dealing with it, the Author has kept 
prominently in view the close connec- 
tion which exists between the layout of 
a road- or railway, and the selection of 
the structures, such as location of the 
bridges in plan and elevation, type of 
construction to be adopted, clearance to 
be provided, etc. 

The fourth part is entirely concerned 
with tunnels, which are very fully dealt 
with. 

The chapter, in which linings are 
subjected to critical study and theore- 
tical discussion, is worth particular 
attention. 

Finally, in the fifth and last part of 
volume, under the heading 
« Superstructure », Signor CorIni des- 
cribes the various types of modern road- 
ways, devoting several chapters to mo- 
and plastic construction, to 


and special surfacing materials. This 
account is preceded by mathematical 
considerations about the vibrations to 
which neighbouring buildings, etc., are 
subjected by road traffic. 
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Volume IJ, announces Professor Co- 
RINI, will consist of four parts dealing 
with the carrying out of the scheme. 


The earthwork — excavation, transport 
and filling — erection of structures, in- 


cluding the all-important question of 
foundations; in a word, the creation of 
all but the actual track of a road or 
railway, will be studied in the first part. 

Modern methods of earth excavating, 
the use of machinery, drills and explo- 
sives for rock cutting, will also be spe- 
cially studied. 

Among the various designs of founda- 
tions of structures, the Author proposes 
to deal at some length with foundation 
work under compressed air. 

The whole of the second part of the 
work will deal with the construction of 
tunnels : determination of the centre- 
line, organisation of the work, methods 
of driving, removal of spoil, and lining. 

The third part will deal with the 
various types of highways. 

Finally, in the fourth part, the Author 
will examine the financial and economic 
sides of the problem, taking into account 
the various laws and regulations to be 
complied with in connection with the 
tendering out and the execution of public 
works. 

It is evident that Professor Corinr has 
endeavoured, in this treatise, to approach 
and explore every question bearing on 
the vast subject of roads. As he himself 
remarks, he endeavours to deal with 
this problem con mentalita moderna. He 
does not confine himself to mere des- 
criptions, nor does he avoid difficult 
questions; quite on the contrary, he 
draws the attention of the reader to the 
need for further research. 

* 
* * 

The first volume, covering design, is 
clear and methodical, scientifically plan- 
ned, and answers in every way to pre- 
sent day requirements. 
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Facts about British Railways, 1938. — A pamphlet (6 1/2 x 4 inches) of 32 pages, with 
inset map. — Issued by the British Railways’ Press Office, St. Ermin’s (South Entrance), 
Caxton Street, Westminster S. W. 1, on behalf of the Great Western, London and North 


Eastern, London Midland & Scottish, and Southern Railway Companies. 


application. 


This small pamphlet gives a remark- 
ably well thought-out review of the situa- 
tion and work of the British railways in 
1937. 

Whether it is question of the financial 
position or of the operating results, the 
evolution of the traffic, the innovations 
introduced in passenger and goods ser- 
vices, or again of the part played, by the 
Companies in the operation of other me- 
thods of transport, or the management of 
hotels and large harbours, the charac- 
teristic figures and most salient facts 
are clearly stressed. In the same way, 
as far as the rolling stock and equipment 
is concerned, information is given about 
the importance of the stock, the deve- 
lopment of the lines, and new acquisi- 
tions or extensions. A few details about 
the volume of goods purchased shows 
the part played by the railways as cus- 


Free on 


tomers of industry. The staff is not for- 
gotten either; numbers, occupations, and 
corresponding expenditure under this 
heading are given. 

On the first page, some of the records 
held are collected together, amongst them 
the long non-stop runs of the « Flying 
Scotsman » and « Royal Scot », as well 
as the fastest British trains. Another 
page lists the most striking innovations 
of the year, and it is not surprising to 
learn that this again begins and ends 
with train accelerations. 

A well designed map shows the extent 
of the lines owned by the four Compa- 
nies, those run over by the long-distance 
trains being accentuated. The large ports 
are shown, among the seaside towns 
served, together with the chief destin- 
ations of the sea routes to them. 

Ee 


OBITUARY. 


Dr. Robert HEROLD, 


Former Manager of the IJIrd Division of the Swiss Federal Railways, 


Former Member of the Permanent Commission of the International Railway Congress Association. 


We heard with deep regret of the 
death, on April 11th, of Dr. Robert 
Herotp, former Manager of the IlIrd Di- 
vision of the Swiss Federal Railways. 

Dr. Heroip was born in 1879, in Paris, 
where he received his elementary educa- 
tion, after which he went to the Winter- 
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thur secondary school. He subsequently 
decided to study law and political science 
and followed courses at the Universities 
of Zurich, Leipzig, Berlin, and finally at 
Munich, where he took his Doctor’s de- 
gree in 1902. He entered the service of 
the Swiss Federal Railways in the same 
year and became departmental secretary 
of the former Vth division, at St-Gall. 

Two years later he was appointed secre- 
tary of the Board of Directors and the 
Executive Committee of -the Bodensee- 
Toggenburg Railway, then under con- 
struction. In this capacity, he had to 
settle by himself all administrative, legal 
and financial questions. In 1916 and 1917, 
he took the measures made necessary by 
the transitional organisation which ul- 
timately led this Company to work its 
system by itself. He became the Manager 
of the Company in 1917. Despite his ab- 
sorbing functions, Dr. Herocp still found 
time to do much work of a scientific ca- 
racter at that time. He also held a pro- 
fessorship at the University of Zurich 
where he lectured on railway law and 
operation. 

In 1922, he succeeded the Manager of 
the Railway Division at the Federal Post 
and Railway Department. In these func- 
tions, he was entrusted with various 1m- 
portant missions, amongst which that of 


delegate of the Federal Council to the In- 
ternational Rhine Committee, delegate to 
the Advisory and Technical Committee on 
Communications and Transit of the Lea- 
gue of Nations, to the International Sim- 
plon Commission, and the Swiss Higher 
Tourist Council. He also acted as Federal 
expert in connection with the completion 
of the Furka line in 1926. 

Owing to his thorough knowledge of 
railway law and traffic matters, he was 
called on by the League of Nations, to 
draw up, in 1923 and 1924, in collabora- 
tion with a British specialist, a valuation 
report on the Austrian Federal Railways. 

In 1926, the Federal Council appointed 
Dr. Heroip as Manager of the IIIrd Divi- 
sion of the Federal Railways at Zurich. 
He held this post for ten years and con- 
stanly showed his great ability as organi- 
ser. 

On January (st, 1936, at the earnest re- 
quest of his higher chiefs, he retired 
from the position of divisional Manager 
in order to investigate some important 
problems of a legal nature. At that time, 
the Federal Department had taken in 
hand the delicate task of reorganising the 
Federal Railways and the whole Swiss 
transport system. As this work entailed 


a revision of the railway legislation, the 


Head of the Department was in need of a 
capable and most experienced man, and 
Dr. Heroxp thus became the Councillor 
and expert of the Department in connec- 
tion with the special problems. At the 
head of the Committee of Experts who 
assisted him in the revision of Swiss law 
on railways, he started this big task, the 
completion of which will take several 
years. 
activity. 
Thanks to his long and fruitful railway 
career, his many works on legal and 
transport questions, as well as his distin- 
guished individuality, he will long be re- 
membered in transport circles, as well in 
foreign countries as in Switzerland. 

Dr. Herod was appointed a Member 
of the Permanent Commission of our As- 
sociation in 1922. In spite of his many 
activities, he always showed much inte- 
rest in the work of our Association. He 
attended the London (1925) Congress and 
was a Vice-President of the 2nd Section 
(Locomotives and Rolling Stock) at that 
Session. He resigned his mandate in 
1926. 

We wish to convey our sincerest sym- 
pathy to his family. 


The Executive Committee. 


Death put a stop to his brilliant — 


